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Advertifement. 

r 

AS the articles which are the fubjeât 
of the following fheets hâve becn 
handled by many confiderable writers, 
it fcarce can beimagined that any thing 
new can be added : at leaft the author 
of this eflay makès no fuch pretence. 
His only aim was to draw together what 
he found on the fubjefl: (generally in 
large volumes) into a (mail cornpafs, and 
place it in an eafy light. It was firft 
defigned only for his own information, 
for which reafon he tranfcribed the fen-* y 
timents, and frequently the very words, 
of his authors without hefitation. When 
he fent it to the prefs, he only intended 
to hâve a few copies printed for the 
young gentlemen under his carej and, 
tho' he has fince permitted a few tp be 
expofed to faie, he has ufed no art to 
conceal the plagiarifm ; with which he 
hopes no one will be ungenerous enough 
to upbraid him, after he has fo frankly 
confeffed it* 
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Explanation of tfae Algebraic marks. 

+ more, or addition; as i + 2, i more 2, or 
i and 2 added, or taken together. 

— lefs, or fubftraâion ; as 6 — 4, 6 lefs 4, or 
what remains of 6 when 4 is fubftraéted from it. 

. X into, or multiplication ; as 6 x 4» 6 into 4, 
er the produâ of 6 multiplicd by 4* 

-f- by, or divifion ; as 6 -r- 2, 6 by 2, or the 
quotient arifing from dividing 6 by 2. 

: :: proportion $ as A : B :: C : D, A is to B 
as C is to D. 

r: equal ; as A == B, A is equal to B. 

* the fquare ; as 6* the fquare of 6, or 6 X 6. 

a degree ; as 6° is 6 degrtes. 

' a minute, as 4' is 4 minutes» 
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Page 4. 1. 14. afier 90 infert a colon* 

P. 6. L 21. for A B O, read A B. j' 

P. 7. L 3. fit fixant arcs, read feants of the arcs* 'J 

P. 8. L 20. for 209, read 2 O G.c 

ih. L 24. for aies» read co-s. 

P. 9. L 26. for I.)47> wd ^ !• 47)« 

P. 10. 1. 23. for B A, read B D. 

P. 13. L 14. for amgks, F E H, read angles; F £ A* 

P. 14. L 22. for As to the co-finc, co-tangents, read As tia 

co-finCy co-tangent. *~ 

P. 25. L pcnoh. for ta», read tenths* 
P. 27. L 13. dek ) fine iç. dek ) 1. 21. i&& , 
P. 29. L 5. for AC or B D, read £ A or £B« 
P. 37. L 11. for 6o°, read 65 . 

P. 42. L *5- for (14.3}, «tfJ (143). 

P. 43» L 14. for onJy ïo, read only faalf fo. ib. 1. 21. for 
51 , remd 31 . 

P. 45. L 3. for fipnentf, read fegment* 
ih. t 19 and «o, read to BD-~DC (digettace of feg.) 49 
1.6894g 2) B C — 87* 
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PARTI. 

Définitions and obfervations. 
D E F. I. 

)B0sr*[LA'NE trigonometçy teacbes t&è 
^£ p M method of meafurino; the fides and 
;$[ " 3§f angles of a plane triangle, when folnV' 
5hl)8Q8£jh[ of tjiern are already known. 

^^^Tc- H O L.. 

* The fidës of a triangle are rfenoted by m ea Aires 

©f lengthj as feét, inches, parts of an inch, &c. jhe 

angles are eftimated by arcs of circles confifting of 

fîegrees, minutes, &c. and, for convenicnce, thefe 

• $ . circy!^ 
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circular meafures are reprefented bv right linea 
ç^lled chat fa* right-fines, tangents* «o 

D E F, II. 

A chord is a right line drawn from one end 
of an arc to the other: thus A I (fie;, i.) is the 
chord of the arc A H I, and of A BK F I. 

D E F. III. 

The RiGHT-sittE, or (as it is commonly called) 
the sine, of an arc or angle is a right line drawn 
fram one end of the arc, perpendrcular «> a radius 
drawn thro* its other end : 

Or, it is half the chord of an arc which is 
double ta that of which it is the fine. 

Thus A N is the fine cf the arcs A H and 
A B K F ; or the angles A C H and A C F. * 

D E F, IV. 

The tangent of an arc is a right Une, which, 
touching one end of the arc, (i. e. being perpen- 
dtcular to a radius drawn to that point of the arc) 
is continued till it meets a right line drawn from 
the center thro' the other end of the arc ; which 
laft line is called the sécant of that arc. 

Thus H G is the tangent, and C G the- fecant of 
the arc A H, or the angle A C H ; F M îs the tan- 
gent, and CM the fcçant, of the arc A B KF, or 

the angle A C F. . 

5 D E F. V. 

A versed-sine, or verse-sjne, is that part 
of the radius which is intercepted betwcen the arc, 

and 



Part I. té pld* Trigortoïftetry* 3 

and its fine : thu» N H iê thc vcrfe-fine of tbe arç 
A H, or thc angle A C H. 

DE F. VI. 

The complément of an arc is wbat ic wfent» 
of 90° ; and thc fine, tangent, fecant and verts-* 
fine of thc complemcntal arc, arc caMed thc 

CO-SINE, CO-TANCENÏ,' CO-StCANT and CQ« 

terse-siné of tbe arc of Which it is tfte com- 
plément : thus, if H A B be 5= 90°, 



A B is thc complément ^ 

E A m the co-fine j of thc arc H A, 

B D is thc ço- tangent 

C D is thc co- fecant 

£ B is the co-verfe-fine 



[• 



or thc aagfe 
H C* A* 



D E F. VIL 

Thc supplément of an arc is wha| it wants 
of 180 : thus, fuppofmg H A B K F be - 180% 
A B K F is the fupplcmcnt of A H j and A H of 
ÀBKF, 

S C H O L. I. 

Sincc A N is the fine both of the arc A H and 
A B K F (def. III.) and as this would hâve beerç 
the café wherever A had been taken, it follows 
that the famé fine wili fcirve for any two angles, 
of which onc is as much grcater, as the othçr is lefs, 
than 90 ; v. g. 8o°and ioo°; 6o° and 120 ; 
or, in othcr words, every arc and its fupplemenÇ 
hâve tbe Came fine, 

8* SCPQÎ* 
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S C H O L. II. 

■ 

The famé tangent and fecant will ferve for any 
arc and its fupplement, v. g. for A H and A B K F, 
(fig. ib.) For ACH = fCM {ver thaï angles) 
C H G = C F M (right angles) and C H = C F 
(raiti)\ therefore (by Eucl. I. 26) the triangle 
FCMsHCG, and the correfpondent fides are 
equal 5 v. g. F M and M C, the tangent and fe- 
cant of ABF (vid. def. IV.; are =HG and 
G C, the tangent and fecant of A H, 

S C H O L. III. 
The largeft fines, tangents and fecant? are 
of 90? in any calculatioris, therefore, where an 
obtufe angle is concerned, the fine, tangent* pr fe- 
cant of its fupplement are ufed. 

S C H O L, IV. 

The co-fîne of an arc is always* equal to that 
part of the radius which is intercepted between the 
center and the fine ; or it is ~ rad. — verfe-fine ; 
thus C N is = E A, and is often called, the co-fin? 
pf A H; 
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. A N I A s y 

INTRODUCTION 

T O PLANE 

ÏRIGONOMETRY. 

PART IL 

Of the triangular canon» 

DÈF. VIÎL 

THE triangular canon is a table, in 
which each degree and minute in an arc of 
go° is inferted, and agaioft it the length of its 
fine, tangent and fecant. N. B. The radius is 
fuppofed to be divided into a certain number of 
equal parts (commonly 100000), and the length of 
the- fine, tangent, or fecant of each degree and 
minute is eftimated by the number of fuch parts 
contained in it. 

C H A P. I. 

Of forming the triangular canon me- 

CHANICALLY. 

B 3 P.R O P, 
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PRO P. I. 

Td rrieafiiré the chords, fines, tangents and fê- 
tants of every loth degré* of a quadrant/ metha- 
nically* 

SOL. 

t. Let A B (fig. i.) be the radius; make À C 
and B D perpendiçulars to A B ; op A, with thé 
radius A B, defcribe the arc B E, which wi]l be 
that of a quadrant ; divide the arc B £ into nine 
equal parts» each of which will confift of 10° } 
mark Aefe divifions» to, 20, &c. 

2» Draw the line B £ $ and placing one foot of 
the compafles in B and the other fucceffively in 
the points of the arc B £ marked 10* 20, 30* 
&c. lay thofe intervais on the line B £ tpwards E, 
and number the divifioro as in the figuré, 10, 20* 
30, &c : B E will then bç a line of chords, and 
the diftance from B to any number will be the 
jchord of an arc of fo many degrees as the num- 
ber expreflès, in a cirde whofe radius is A B w. 

3« Thro' the lèverai diviflons of the arc B B 
dranir Unes to A B» parallel to A E, and they. will 
be perpendicular to A B. Thefe will be the fines 
of their rerpeâive arcs» and A B will be a line of 
fines, btginning at A ; A F being s: the fine of 
io° f A tf .of 20°, &c . 

4. If a ruler be laid on A and the lèverai divi- 
fions of the arc B E, and lines be drawn to B D, 
they will eut it in t\tc points marked 10, 20, 30* 
&c : the difhnces from B to 10, 20» 30» &c. in 
the line B D, wiH be the tangents of thofe feveral 
arcs, 

5, From 



Çh. IL to plain Trigonpoietry. j* 

5. From A to 10, 20, 30, &c. in the line of ? .0 
tangents is the léncth of the fecantfarcs of 10% 9 *** 
20 , 30% &c With one foot of tj>e compaffes 

in A, and the other in the feveral points of the 
tangent lihe marked ie, 20, 30, &c. draw arcs 
to the line A C ; A C will tben become a line of 
fecants. 

6. Having a line of equal parts, of whfdi fo 
much as is equal to radius fhall contain an even 
number, v. g. 100, 1000, 10000, &c. the length 
of any Ane, tangent or fecant being applied to that 
line, its proportion to radins may be found 5 and, 
from thence, its abfolute length, if that of the ra- 

■ dius is known. 

SCHOL 

If the arc B £ were divided into 90 equal parts» 
and each of thefe intp 6p, the fines, tangents and 
fecants of every minute of a degree might be 
drawn, and the proportion of each to tbe radius 
be found, as above : but fince they can neither be 
4(nade nor meafured with fufficient accuracy, re- 
courue muft bebad to calculation, the raethod of 
which is laid down in the next chapter, 

CHAP, II, 
Of forming the triangular canon by 

CALCtlLATION, 

Left the connexion of the folkriring problems 
which relate to this matter ihould be broken, it 
may be proper hère to lay down and demonftrate 
the foUowing theorem* the ufe of which will foon 
appear. 

B 4 £ R O P. 
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A THEOREM. 

tf threé arcs BC,BDiBE, (fig. 3.) be in ** 
Hthmetical proportion, thcn as the radius A D is 
to twice the co-fine of their common différence 
C D, fo is D H the fine of the rhean to C I + E F 
the ium of the fines of the two extrêmes* 

Construction. 

DraW E C cuttihg A D in O, and O G parallel 
to Dff. 

Démonstration. 

1. EDbcing(byhyp.)=DC, E O muA 
be n O C ; artd thèrefore A O perpen- 
dicular to E C (Eucl. III. 3.) 
î. 2. O C is the fine, and A O the co-fine, 

ôf D C, the common différence. 
ï. 3. E O beihg i=OC,OG is an arith- 
metical mean between C I and £ F, 
artd tbnfequently 20jf ±l C I 4- E F. 
fconf. 4. AD: AOtlDH: OG' 

4. 5. AD : 2 AO :: DH : 2 OG 
5. 3. 6. A D : 2 A O :^ D H : C I + E F. 
t>. 2. 7. Radius : twice coî^. of dif. : : fine of the 
mean : furri 0/ the iihes of the ex- 
trêmes Q. E. D. 

PROP. III* 

Suppôfing the radius divided into iôodOo eqiial 
frftrts^ to find how many fuch parts the fine of 1' 

will eontain. 

' . - . L E U M A 



■Cfh. If-- tt> ptain TngoiiothéHy* ^ 

LEMllA 1. 

As ttiere is little différence between fô Imall ait 
arc and its fine, the meafure of the arc may bé 
taken for that of the fine. 

LEMMA II. 

The dlarheter of a circle is to the periphery very 
riearly as 113 is to 355. 

SOL. and DEM. 

iw As the diameter is to the periphery, fo are 
the parts contained in the diarneter, to thofe in the 
periphery. The numbcr of parts therefore in the 
periphery may be rfad by le m m a 2, and the com- 
morr ruîe of three: thus, 1x3: 355:: 200000: 
628318.58. 

2'. Divide the parts of which the periphery con- 
flits by 21600, the number of minutes in a circle; 
the quotient is the number of parts contained «in 
an arc of i'. anjj by le m. 1, in its fine: thus 
628318 -T- 2i6od» ±: 29.08S82 the fine of 1'. • 

P R O P. IV. 

The fihe of an arc/as D G (fig. 4.} beîhg giveri ; 
to find its co-fine. 

SOL. an* DEM. 

a 

. Since D G A is (by hyp.) a right angle, (by Eue!. 
t!^47^A D* is = D G* + A G*; take therefore 
\Û G a from A D a , the fquare root of the remaihder 
will be A G, = C Di the co fine of D B. 

SCHOL. 
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SCHOl. I. 

Suppdfe D G to be tbe fine of lV<* by prop. 
III. 29.08882 ; 

then ftom — tooooûboooo. the Jqvare of A D, or radius* 

takc — 846.11; 04 the iquare of D G, there will 

remain— —99999991 53. S406, tht (quaieof A G or C D. 

The fquare root of this, (99999-99577>) î$ the 
co-finc of an arc of l\ in parts of which the ra- 
dius contains ioooob« 

SCHOL. II. 
Hervce the verfe fine, being A B-^A G, or ra- 
dius— co-finc; may cafily be found j inthegivencafe 

from the radius 1 00000, 

take the co-finc 99999*99577 

the» will remain — .-.00423, the verfe-fine of an arc of *'• 

SCHOL. III. 

The co-verfe-fine may be found in the like 
manner : for, fince it is A F — AC, and A Ç 
is == D G, it is radirô — the fine. 

from the radius 1 00000, 

takc 29.08682 the fine of 1'. ^ 

. - _ • D 

there will remain 99970*911 18> the co-verfe-fineof BA, an arctf i'* • 

* 

P R O P. V. 
To find the fine of a'. 

SOL. and p E M. 

T. Take the fine and co-finc of i'> as found by 
prop. 111. and fch. I. of prop. 4, 

2. Therj> 



\ 
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2. Then, fince the arcs of & 9 i' and 2' are in 
arithmetical proportion, çnd tbe common diffcr- 
f ocp î§ i', it follows frorn tbe theorem prop, II. 
tfcat as tbe radius is to double the co fine of i' f fo 
is the fine of i to the fum of the fines of o' and i'. 

S C H O t. 

The finfe of l' being 29.08882, and the co-fine 
99999.99577,thedoubfcofwhichis 199999.991544 
the proportion is 

iooooo: 199999.99*54 " 2908882: 58.1776375^9 
the fuqi of thé fines of an arc ôf o' and 2' ; and as 
die fine of 0' is o, this will bé the fine of an arc 
of 2'. 

PROP, VI. 

To find the firje of an arc of 3'. 
T. Take the fine of 7?* as iound by prop. V, 
fend the co-fine of i' by fch. L of prop. IV. 

2. Then, fince the arcs of i\ %' and ^ arc in 
arithmetîcal proportion* and the common différ- 
ence is 1'; tt follows from the theorem, prop. IL 
that as the radrus is to double the co fine of 1', fo 
is the fine of 2' to the fum of the fines of 1' and 3'. 

3. Subftraâ the fine of \* from the 4th propor* 
iianai, $e remainder will be the fine of 3'. 

S C H O L. 1. 

The opération will ftand thus \ 

^ooooos 199999*99154 :: 58.177^37539 i 116,355170^5617180 

Mtfbaâ the flnc of >'. ■ ■ ■ *9.o8Ifo 

tbo* will «main fer tbe fine «f if * * • ' '• • 87.»*«450i5«J7i86 

S C H O L. 
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6 C H O L. II. 

Ali the fines in a regular ferics up tô j°, and 
from thencé to 90 may bc found in this mannef. 

S C H O L III. 

Thefc opérations may be greatly (hortened by 
hegleéiing moft of the décimal places. Where 
the radius is 1 00000, two décimal placés are fuf- 
ficient ; but if the third décimal place has a figure 
of fifgher value than 5, oné is ufually added to the 
fécond ; thus, the fine of 1' is 29.09 j of 2 / is 
58.18 i of 3' is 87.2^. 

S C H O L. IV-. 

Therc arc many other methods of finding the 
fines of the feveral arcs in a quadrant ; but this 
may fuffice to give fome notion of the manner of 
finding them, and of the nature of meàfuring them. 
As to praâice, the tables in printcd books may be 
depended upon, as fufficiently exact. 

P R O P. VIL 

The fine and co-fine of any arc, or angle, bé* 
ing given, to find the tangent, fecant, co-tangent 
and co-fecant of it. 

SOL. and DEM. 

Since D G and H B, (fig. 4.) arfe by hypothefis 
perpendiculars to A B, the triangle A G D is fimi* 

lar 
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lar to A B H j and par. rat. the triangle A C D 
is fimilar to A F E : therefore (bjrEucl. VI. 4.) 

1. A G : G D ;: A B : B H 

Co-fine : Sine ;: Radius : Tangent. 

2. A G : AB :: AD : AH 

Ço-fine : Radius :: Radius : Sécant» 

3. AC : AD :: A F : A E 

Sine : Radius :; Radius : Co-fecant. 

4. AÇ t CD :: A F : FE 

Sine : Co-fine:; Radius : Co-tangcnt. 

S C H O L. 

The triangle A B H is fimilar to A F E, (for 
ABHrAFE, right angles; FE*=HAB,A 
alterriate angles, as F E is parallel to AB; and 
F A E = A H B, for the like reafon : ) therefore 

HB : BA :: AF : FE 
Tangent : Radius.:: Radius : Go-tangent. 

Hénce it follows that when the tangent is equal 
to the radius, theco-tangent will alfo be equal to 
it, and confequently, to the tangent: now the 
tangent of no angle but one of 45 can be equal 
to its co-tangent ; antf therefore the tangent of an 
angle of 45 is equal to the radius, or to a fine 
pf 90% or a chord of 60 9 . 



CH A P. 
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C H A P. Iil, 
Of the printed triangalar tables* 

D E F; IX. 

The printed tables contaift ail the gradation by 
which arcs afcend from \ f to 90°, each arc being 
i' larger than the preceding, and oppofite to eaclt 
are placed its fine, tangent, co-fine and co-tangent, 
and fomecimes the fecant ajid co-feoant. 

D E F. X. 

Some of thefe table* confider the radius as con- 
fifting of 1 00000 equd parts, aitd gîve thelefrtgth 
of the fine», tangents, &c. in fuch parts: thefà 
are called the tables of natural fines, tangents, Ut. 

Other tables confidef (be radius as confiftifig of 
1 0000000000 equal parts, and exprefs the length 
of the fines, tangents, &é. by the logarithms of 
that number, the radius beîng 10. Thefe are* 
therefore, called tbe tables of logarithmic, or *r* 
tjficial fines, tangents, frc f 

SCHOL I. 

As ii the co-fine, co-tangent/ and co- fecant of 
any arc are the fine, tangent and fecant of its 
complément, (def. VI.) if iwo arcswbiçh are the, 
compléments of each other are placed on oppofite 
pages, the fine, tangent and fecant of each will 
be the ço-fiflc, co-tangent and ço-feçant of the 
other, 

Tbw» 
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Th» ht femë tables *D tKe gradations from 1' 
ta 45% Whh thei* fines, #c* are phced on the left 
haiîd pages, fffid the minutes are reckoned from 
the top : but fhc degrees from 46 to 90 are friaced 
tin thi rlght h and pages : are reckontd backwards, 
k e. from the end of tbe book ; and the minutes 
from the bottom to the top of the page. By thjs 
CotltriVâftce eâch gradation iftands againft its com- 
plément, and the fine, &c. of each is the co-fine, 
&cc. of its oppolite. 

In other tables the degrees from 1 to 45 are 
placed at the top of the page, reckoning forwatds, 
and the minutes ftand at the left fide of tbe 
columns, increafing from the top to the bottom : but 
{he degrees from 46 to 90 are placed at the bottom 
0Î the page, and are to be reckoned backwards, 
and the minutes fiand on the right fide of the 
coiunrro, htcftafing from the bottom to the top : 
the fine, &c. of the degree fet at the top, are the 
Oo-fine, £cc. of that at the bottom, and v. v. 

SCHOL IL 

If an angle be given in degrees and minutes, 
and the fine, &c, are required ; find the degree on 
the top or bottom of the page, the une, &c. are 
in the iine oppofîte to the minute given, v. g. 
what are the logarithmic fine and tangent of an 
angle of 6°. tt'i Anf. The fine 9.03342^ the 
tangent 9.03597 : 

Ôf m angle of ^8°. 22'? Jnf. The fine 
9.99499; the tangent 10 68639. 

If -the fine, &c. be given, and the degree and 
minute are delir eo* $ find the liearçft number tô 

lhai 
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chat given among the fines, &c. the minute at the 
end of the Une, and the degree at the top or bot* 
tom of the page, give the anftyer. v. g. What îa 
the angle of which 9.97602 is the fine? Jnf* 
iq°. 53'— or of which 10.46720 is the tangent? 
Anf. 71 . 10', for that is the tangent of 10.40715, 
which is the neareft to the given number. 

The logarithm of a given number is found over 
againft it; v. g. what is the logarithm of 214? 

<""/• 2 -31°4 l °f 214.4? dnf. 2.33122— -of 

2144? ,ÀnJ. 3.33122. 

The logarithm being given, the number is found 
oppofite to that logaruhmic number which is neareft 
to it, v. g 3.93959 being given, 3.93957 is the. 
neareft, which is the logarithm of 8701. 

N.B. The logarithm of any number will, with 
a différent index, ferve for another which is IO 
fat\ 00 times greater. Thus 1. 44731 is the log. 

of 28.CI- 2.44731 of 280.1 3.44731 of 

2801. Hen.ce, to fhorten the table, the. indexes 
are often omitted ; but they may eafily be fupplied, 
for they are always one lefs in value than the num- 
ber of figures in their natural numbers.: i. e. from 
1 to 10 the index is 0; from 10 to 100, it is 1 \ 
from 100 to 1000, 2; from 1000 to 10000, 3. 

S C H O L. III. 

Mort trigonometrical calculations are made by 
the rule of three; and as the natural Anes, tan- 
gents &ç> are large numbers, calculations made 
by them muft be tëdious : but fince numbers are 
muhiplied by the addition of their lpgarithms, and 
divifion is performed by fubftradting the Içgarithn\ 

of 
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cf the divifor from that of the dividend, to work 
a fum in the rule of three i$ only to add the 
logarithms of the 2d and 3d, and fubftraâ the firft 
from their fum. The artificial fines, tangents, &c. 
are therefore the moft eafy and convenient. 

SCHOL IV. 

A ftill fhorter method of working queftions in 
the rule of three, than that mentioned in the lait 
fcholium, has been invented ; which is, by ufing 
what is called co. ar. or complément artthmetic. 
The radius is reckoned 10, fubftraâ any given 
fine, &c. from 10, the remainder is co. ar. 

N. B* lf every figure, begirining at the left 
hand be fubftraâed from 9, except the lad, and 
this be taken from 10, the opération wtll be eaiièr 
and the anfwer the famé. 

Now it is plain from fch. II. that the fum of 
the logarithms of the 2d and 3d proportionals ex- 
ceeds the logarithm of the fourth by the value of the 
firft, becaufe, when the firft is fubftraéted the re* 
mainder is the 4th : now if inftead of fubftraâing 
the firft, theco. ar. be added, the fum Will be too 
large by the whole radius. Hence, 

Inftead of the logarithm of the firft proportional, 
put co. ar. add this, and the logarithms of the 
ad and 3d ; from the fum ftrike out radius and the 
remainder will be the fourth. - 
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A proportion wfoughv by fchvh IÏI. 

As thefinfe of an angle fttppofe of 35 9.75859 

* is to the fine of another known angle 40 9.80807 
fo is the fide oppofité to the former 380 2.57978 

(hère add the.fecond and îhird 12,38785 

andfuk/iraft the firjl from their fum) 2.62926 

to the fidfe oppofité tb ihe latter 428.8 ; for thàt îs 
the number of which 2.62916 is the logarithm. 

The faine proportion ivrought by co. or. 

As the fine of an angle of 35 co. ar. 0*24141 
is to the fihe of an angle of 40 — — 9.80807 
fo is the fide oppofité to thé fermier 38b 2.57978 

(dddall tbree'> dropping radius er 10.) 2.62926 

to the fide oppofité to the latter 428.8 for that is 
the number of which 2.62926 is the logarithm. 

N, B. The d>. ar. of a line is had the famé ' 
way, and will anfwer the famé purpofe. The juf- 
tice of the opération dépends on much the famé 
principles as borrowing and paying in fubftraâion. 

• The fécond and third proportionaîs are comirionly placed in 
the contrary order j thus, one fine is to ïts oppofité fide, as another 
fine is to the fide oppofité to it: the nature and refult of the 
opération is the famé ; but, as it is moft natural to compare fine 
with fine, and fide with fide, the above order feemed préférable. 
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PART III. 

A Dcfçriptîon of the portable pockçt c$fe 
of instruments and fome of the prin- 
cipal ufes of them in trigonometry. 

D E F. XI. 

THE protractor is a fmall brazen femi- 
circle; the mark in the midclle of the 
ftraight edge, or dtameter, is the center of the in- 
finiment ; the femicircular edge or limb is dividid 
into degrees, which are numbered from each end. 

SCHOL I. 

To meafure a given angle by the protraftor 9 apply 
the diameter to one fide, and the center to the an- 
gular point ; the degree of the limb under which 
the other fide paffeth is the meafure of the angle. 

Ci SCHOL. 
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SCHOL II. 

To lay down an angle of any given nnmber of de- 
grees by the protraflor, draw a line for one fide of 
the angle ; apply the diameter to it, and thc cen- 
ter to thc point whcre thc angle is to bc made; 
mark the point under the given degree, and draw 
the other fide thro' it. 

SCHOL. III. 

To raife a perpendicular from a given point in a 
Une; v. g. C, in A B ffig. 5.) place the center of 
the protraâor on C, and the 90 on the line A C, 
or B C, a line drawn along thc ftraight edge, will 
be the perpendicular required. 

To let falla perpendicular from a given point (as 
F fig. ib.) ; lay the center and 90 on the line, 
and flide it backward or forward till the ftraight 
edge touches the given point. 

D E F. XII. 
The ivory rule is a fcale of equal parts; 
and on one fide is a fcale of chords, marked C« 

SCHOL. I. 

On one fide of the ivory rule is a fcale of 6 
inches divided into 60 and 50 * parts, and below 
it a fcale of i and £ of an inch divided into 100 
parts ; but, as this is chiefly ufed in furveying, it 
will be deferibed hereafter. Prop. XXV. gr. 4. 

♦ The divifion into 50 parts is particularly adapted to the mea- 
furing of glafs and Tome other things, for which a foot rule di- 
vided into 100 parts is commonly ufed. 

On 
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On the other fide, one inch is divided into 3, 
3 {, 4, 4 i, 5 and 6 equal parts, and one of 
thefe parts being fubdivided into 10, each may 
be conceived to confift of the famé number, and 
thus the fcales affift in dividing an inch into 30» 
35, 40, &c. equal parts. 

If each larger divifion be reckooed j, each of 
thé fmaller will exprefs ~ part of 1 ; if the larger 
ftand for tens, the (maUones will dénote units; 
and if the larger exprefs hiuidreds, each fmall one 
will be jp. v. g, place one foot of the com- 
pares on the 4th large divilion, and the other on 
the 8th of the fmall ones > the diftance may either 
exprefs 4.8, or 48, or 480, as the value of 4 is 
fimply 4, or 40, or 40c 

The ufe of thefe fcales for drawîng or meafur- 
ing figures is obvious. Suppofe a field be a parai - 
Jelogram of 76 X 89 yards j to delineate this on 
paper, take 76 from one of the fcales, according 
as the plan is to be large or fmall, and draw a line 
of this length ; then take 89 from the famé fcale, 
and draw a line of this length at right angles with 
the former $ compleat the figure. It will be fimi- 
lar to the field, and the diagonal of the field may 
be found by taking the diagonal of the figure and 
applying it to the famé fcale, the yards of one 
anfwcring to the number of equal parts in the 
other. 

A perpendicular on the tndof a liné, as B (fig, 6.) 
may eaiily be made by the fcales ; take B D = 4 
parts, then on B with 3, and D with 5 of the 
famé parts, fweep arcs interfeâing in E; E B will 

C 3 be 
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be pferpendicular to A B, for 5* =r 3* + 4% and 
therefore £ B A is a right angle (by Eucl. I. 48.) 

The divisons at the left end of thefe fcales are 
likewife fubdivided into 12 equal parts, for the 
convenience of drawing plans of buildings, &c. 
the larger divifions reprcfenting fcet, and the 
fmaller irtches. 

S C H O L. II. 

To meafure an angle hy the fcàle of chords ; as 
DBA (fig. 7.) take in the compares the chord 
of 6o° : (i. e. place one foot in the other in 6o° \) 
with this interval, on the angular point B as a 
cerrter, fweep an arc C H from one iide to the 
other ; the diftance between the points C and H 
where the arc cuts the iides applied to the fcale 
of chords (always remembering to fet one foot of 
the compaiïes at o) will inclofe fb many degrees 
as the angle conflits of. 

To lay down a given angle ; v. g. 45° draw oroe 
fide as A B (fig. ib.) mark B the point where the 
angle is to be ; with that point as a center, and a 
chord of 6o° for the radius, fweep an arc C E 
cutting the fide already drawn in C, take from 
the fcale ôf chords 45 the number of degrees of 
which the angle is to conflit ; one foot of the 
compaffes being placed in C the point where the 
arc cuts the iide already drawn, the other will 
reach along the arc to H, the point thro* which 
the other iide muit be drawn. 

It is eafy to make a perpendscular at the end of a 
given Une, as at B (fig. 7.) by the fcale of chords; 
on B, with the chord of 6o° for a radius, fweep 

an 
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an arc; front C lay off -the chord qf 90°, which 
reaehçsteE, tbenct draw the perpendicular, EB. 

But there is little peed £0 mention this method, 
or that propofed in the laft fcholium, fince it is 
fo eafy tp perforai this tjy the compaffes onlyj 
thus, upon a center at any convenient diftance 
above the line, as Ç {fig. $.) jvitfr the radius CB, 
defcribe a circle çutting A $ in D; a ruler laid 
pver D and Ç wiH eut the circle in E, the point 
from whence tjie perpendkular is jto fall upon B. 
(compare E.ucl. I1L 31.) 

The greateft çhord is of i8o°j but the fcale 
reaches no farther than 90 , becâufe the chôrd of 
an angle of more than 90 may eafily be tajeen at 
tw.ice fro/n thofe under 90 : v. g. 50 and 6o° for 
jio°; and weîe jthe fcale continyed, the higher 
degrees would be fo fmall fhey could not be di- 
ftinguiihed, unlefs the fcale were raade of an in* 
convenient length. 

D E F. XIH. 

The sector is a folding rule^ gencrally 6 
inches long when it is fhut : it contains feveral 
fcales, of which (bme^açe fiflgle and others double. 

Each Jingle fcale commonly confifts of three pa- 
raHel lines properly graduated by tranfverfe lines. 

Each double /cale confifts of a pair of fingïe 
fcales proceeding from the center as radii. The 
moft common way of meafuring by the double 
fcàlc is to take the diftance a- crois the infiniment 
between one degree and îts fellow. v. g. from 30 
to 30 : and this is called the tranfvtrfe diftance of 
fuch a degree. N.B. The compaffes muft be fet 

C 4 on 



24 An eajy Introduction Part IIL 

on the line of each fcale, which is neareft the in* 
j*er edge of the feâor. But fometimes the mea- 
fure is to be taken from the center along one leg, 
as tho' it were a fingle fcale, to fome given de- 
grée, and this is called a latéral dijîance of fuch a 
degree. 

D E F. XIV. 

Along one fide of the feâor, when open/ is a 
common fcale of 12 inches, each divided into 10 
parts. Below the former half of this fcale, when 
the feâor is fhut, is, a fingle fcale of the inclina- 
tion of meridians, marked I M ; of chords, marlc- 
ed C ; and, at the bottom, of latitudes, marked L ; 
and of hours, marked H. In the middle is a 
double fcale of chords, marked C C ; of fecants, 
marked f. f; of Unes, marked L; and a line of 
polygons, marked P. 

S C H O L. I. 

The fcale of the inclination of meridians is chiefly 
ufed in fpherical trigonometry ; the ufe of the 
fcales of latitude and hours will appear by prop. 
XXXVIL 

S C H O L. II. 

The fingle fcale of chords is the famp as was 
deferibed def. XII. fch. IL 

S C H O L. III. 

The fingle fcale of chords can only be ufed when 
the radius is the chord of 6o° upon the fcale. 
But the double fiait of chords may always be ufed, 
unlefs the radius is (horter than ihe diftance from 

6o° 
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6o° to 6o° when the infiniment is (hut, or longer 
than that diftance when it is opcn. The tranf- 
verfe diftance of any degree is the length of it's 
chord, in a circle whofe radius is the tranfverfe 
diftance of 6o°, The feâor, therefore, muft al- . 
ways be open till the diftance from 6o° to 6o° 
is zz radius. 

The double fcale rifes no higher than 6o° ; rf a 
larger angle is to be rnade or meafured, the chord 
of a part muft be taken, and then of the remainder 
(as of 6o° and 30 , for 90°.) or rather of t or f, 
(as 45° twice, or 30 three times, for 90 ) be- 
caufe in this way the compafies need to be fet 
but once* 

To make a very fmall angle, v. g. 4 , firft lay 
off the chord of 60% then meafure back 56, the 
remainder is the chord of 4 * 

N. B. Each leg of the double fcale may be ufed 
fingly as a fcale of chprds. 

SCHOL, IV. 

The fecantt are meafured the famé way as chords, 
only the beginning of the fcale (o and o) muft 
be fet the length of radius afunder, becaufe the 
leaft fecant is greater than the radius, 

SCHOL V. 

The double fcale of Unes confifts of two fingle 
fcales of equal parts, each divided into 10, and 
thefe parts again into 10, and each of thefe final 1er 
parts into 2. If the larger jdivilions are units, 
the fub-divi&ons will be tenfl and their halves 
To ? o- P arts S if the larger are tens, the fmailer 

will 
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will bc «nits and their halves T 5 ^ ; if the larger 
are htmdreds, the fmaHer will be tens, and eaeh 
of their halves 5. Thû fcak will affift u« 

1. Tê divide a given Une intê any nwnher of oqud 
paru. <r. g. into 8 ; make the whole line a tranf- 
verfe diflance of 8, the tranfrerfe diftance mf x 
will be J, of 2 §, &c. iST.fi. In this, and in aM 
foch cafes, ît is better to take the fevecai diftances 
of i, 2, 3,&c. fucceffively from tbefcale, than to 
repeat the meafure of one ; for in applying a 
meafure feveral times, if but a fmall error is niade 
in taking the diftance, it is multiplted and becomcs 
fenfibfe. 

2. To diminijb a line in any given proportions v. g# 
a line of 4 inches in the proportion of 8 to 7, 
make the latéral diftance of 7 the tranfverfe of 
8 ; mark how far 4 inches will reach from the 
center, the tranfverfe diftance to the correfpondent 
point is the line required *• 

3. To find a tbird proportion al to two given quan- 
tifies \ v» g. 2 and 65 take fhe latéral dîftance of 
the fecoad terni (6), and make it a tranfverfe 
diftance of the firft (2) } the tranfverfe difta&qc 
of the fécond (6) appited laterally will give the 
3d (18). N.B. If the feâor will not admit the 
latéral dîftance of the fécond to become a tranfverfe 
diftance of the firft, take |* -J, ~ ; but remember 
to multiply the laft term by tbe denominator. Thus 
in the given inftance, make f , i. e. 3, the tranf- 
verfe diltance of 2 ; then the tranfverfe diftance 
of 6, applied laterally will reach g, which multi- 

* Thu* plans, -maps, pi&ures, &c. may be reduced in any de- 
fired proportion. 

. plied 
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plied into 2 gîvcs 18 ; tlms, 6:2: ». This me* 
thod may be ufed in the next and many other 
fimilar çafes. 

4. 7© jf&irf « $th propwtional to 3 £iw* £»*;?- 
/i/Àf/, 3* 4, 6; take the tateral diftance of the 
fécond (4) and mate h the rranfverfe diftance of 
the firft (3) ; the tranfaerfe diftance of the 3d (6) 
applied laterally will give the 4th term (8) j thus, 
10 : 7 :: 3 :2 T V 

5. To find a mean proportionai to 2 given quanti- 
titSj v. g. 40 and 90 ; fet the fcaies of lines at 
right angles, (by taking the latéral diftance of 5;%- 
and opening the fe&or tHl this wiîl reach a-crofs 
From 4 to 3, -ffor 5* = 4* + 3* and thereforc the 
angle is right by Epcl. !. 48.) then, finding 

balf tîie fum of the given lines, P° + 4 ° ~ 65) 
and thck haJf différence, ° "^ . =: 25, and ta* 

Mê 

king in the compaflesf the latéral diftance of the 
half fum (65), place one foot rn the half différence 
(25), the other w'rll reach a-crofs the feclor to the 
mean proportional, (60). 

S C H O L. VI. 

To make a pdygon in a given cirde by the fcale of 
péfgm.} the radius being made a tranfverfe dif- 
tance of 6, the tranfverfe diftance of 4, 5, 7, 
&c, will be the fide of a polygon of 4, 5, 7, &c. 
fides ; apply this diftance round the circle. 

To make a polygon on a given Une, as A B (fig. 9.) 
make the line A B the tranfverfe diftance of 5 for 



a 
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a pentagon, of 7 for a heptagon, &c. with the 
tranfverfe diftance of 6 as a radius, upon each end 
of the given line A and B, defcribe arcs cutting 
each other in C, and fftom the toointof interfeâi- 
on, with the famé radius defcribe a circle, which 
will pafs thro' the, ends of the given line ; the 
given line, applied round the circle, will form the 
polygon required. 

The fcale of polygons may be ufed as a fingle fcale \ 
thus, with the latéral diftance of 6, defcribe a cir- 
cle, the latéral diftance of any other number, ap- 
plied round the circle, will point out the fides of 
a polygon of fo many fides. 

Polygons may be made by the fcale of chords^ either 
fingle or double; thus, make a circle with the 
chord of éo° for its radius, divide 360 by the 
number of fides required, take a chord equal to 
the quotient, and apply this interval round the 
circle: thus 360 -7- 5 = 72, which is therefore the 
fide of a pentagon. 

Polygons may be made on a given Une by the pro- 
trafîor, or any inftrument for laying down an an- 
gle; thus, 

Lct A B, (fig. 10J be the given line : divide 
360 by the number of fides, the quotient is the 
angle at the center ; fubftra£t this from 180 , the 
remainder is the angle at the circumference : at 
A and B draw A C and B D which (hall make 
C A B and DBA, the proper angles at the cir- 
cumference ; make A C and B U = A B, and 
thus proceed till the polygon is compleat. 

Or thus ; from the ends of the given line A B 
(fig . 1 1 .) draw A C and B D, making C A B and 

DBA 
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DBA equal to half the proper angles at the cir- 
cumference of the given polygon : the line A C 
and B D continued, will interfeft in E ; on E as 
a center, with£A $ orEB Jljf as a radius, defcribe 
a circle, and round it apply the given line A B. 

D E F. XV. 

Along the upper edge of the other fide of the 
feâor, when open, is a fingle fcale of numbers 
marked N — , of fines, marked S, and of tangents 
marked T. In the middle of the infiniment, when 
fhut, is a double fcale of fines marked S S, and two 
pf tangents, marked T T, and 1 1. 

SCHOL I. 

In the fcale of rwmbers, I is placed at the begiri- 
ning ; jo at the middle, and at the upper end. 

1 may ftand for jr , 1, 10, 100, &c ; now 
whatever be its value, the firft 10 will be ten 
times fo much, or contain one place of figures 
more, and the fécond 10 will be 100 times the value 
of 1, or contain two more places of figures* Thus, 

If 1 be Too&e fifft I0 willbe "J J 9 the fécond 10 will be x. 

i I 10. 

I — — — 10 100. 

10 — — i 100 -t— — 1000. 
100 1 1000 10000. 

and the in ter média te divifioos muft be eftimated 
agreeable hereto. 

Thia 



i^w»"*"" 
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This (cale is of logarithmic numbers, i. e. tbc 
diftance exprefles tbe ratios of onc to another, 
v. g. the diftance of 2 from 1 is equal to. that 
from 2 to anotber wkich has the famé ratio to 
2, as 2 has to 1, i. e. 4. 

Hence we learn 1) to multiply : for fince 1 has 
the famé ratio to either of the faâors, as the other 
has to the reâangle; the diftance frorn 1 to the 
multiplier will reach from the multiplicand to the 
reâangle, v. g. the diftance from I to 3 will reach 
from 4 to 12. 

2. To divide : for, fin ce the divifor is to 1 as the 
dividend to the quotient, the diftance from the di- 

' vifor to 1 will reach from the dividend to the 
quotient : thus the diftance from 4 to 1 will reach 
from 12 to 3. 

3. To work thé raie of tbree : for, fince the firft 
is to the fécond as the third is to the fourth, the 
diftance from the firft to the fécond will reach 
from the third to the fourth, only rcmernbering 
that if the fecond be leis than the firft, the diftance 
from the third muft be fet off backward to find 
the fourth, v. g. 3:6:19: 18, or 6 : 3 :: 18 : 9* 

A few examples may be proper. 

Find a feries of continued proportionah to the 
two numbers 1 and 2, or 1 and 1 \. N. B. This 
is an eafy method of trying whether the fcale be 
truly divided. 

^ueftiommmMpUcêtiùnib X 4=24,40 X 3= 1 20; 
35 X 24 = 840 ; 375 X 60 = 22500. 

^ueftions in divîfum j 36-7-4=9 5 144-7-9 = 16 ; 
1 728-7- 1 2 = 1 44. $hieftions 
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Que/lions in the ruh of three\ 3 : 8 : : 15 1 40 ; 

5; i2.:: 38: 91^; 18:4.: 364:801* 

But where a queftion, or the rcfuk of te, runs 
to more than 3 places, it may more exaâJy be 
folved by the peu, as we can do little better by 
the beft inftruments than guefs at the value of the 
loweft of 4 or more places* 

S C H O L. II. 

The fingle féales of fines and tangents are likewife 
logarithmic \ but their ufe cannot well be (hewn 
till the folution of triangles has been explained. 

S C H O L. IIL 

Tbe double fcale of fines being opened till the 
radius is a tfanfverfe drftance of 90 , the tranf- 
verfe diitance of any other degree is the length of 
the fine of fuch a degree in a circle of that radius. 

S C H O L. IV. 

The tranfverfe drftance of 45 on the double 
feule of tangents being made equal to the radius, 
the tranlverfe diftànce of any other degree is the 
length of tfie tangent of that degree, in a circle of 
that radius. If the tangent in queftion be of 
fewer than 45 , the fcale markeiTT is to be 
ufed ; if of more, the fcale marked 1 1. 

N. B. The greateft tangent and fecant are thofe 
of 89 . 59' ; for the fecant of 90 is parallel to the 
tangent ; and, confequently both may be produerd 
infinitely without meeting. Even the tangents of 
more than 75 are too long for $fc, and therefore 

\t : '. the 
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the fcales are continucd no farther ; and the co- 
tangents are frequently ufed inftead of the tangents 
of more than 45°. 

SCHOL, V, 

The difpofition of thefe double fcales upon the 
feâor is fuch, that the tranfverfe diftance between 
the extremities of the chords, fines and lower tan- 
gents is equal ; fo that when any one of them is 
adjufted to a circle of a given radius, ail the reft 
will be fo too, • Thus, if the radius of a circle 
were two inches, and the chord,. fine or tangent of 
any angle, v. g. 28 . 30'. were defired ; make 
two inches the tranfverfe diftance either of 6o° of 
the chords, 90 of the fines, or 45° of the tan- 
gents, the tranfverfe diftance of 2 8°. 30'. may be 
taken on the fcale of chords, fines or tangents, 
without altering the feâor. 

But if a tangent of more than 45 be wanted, 
two inches muft be made the tranfverfe diftance of 
the tangents marked 1 1. 

To find the fecant of 28 . 30', make two in- 
ches the tranfverfe diftance of 0, and that of 28 . 
30' will be the fecant defired. 
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TRIGONQMETRY- 



PART IV. 
Of the folution of plane triangles. 

DE F. XVI. 

TO folve a triangle is to find fome of the 
angles and fides, qthers being given. 

SCHOL I. 

As the angles of two triangles may be equal, 
when the fides are not fo, nothing can be judged 
of the fize of a triangle merely by knowing its 
angles: one fide, thcrefore, at leaft muft be given j 
but the reft may be found, if 

i. Two angles be given, and a fide oppofite to 
one of them : or, two fides, and an angle oppofite 
to one of them : or, 

D 2. Two 
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2. Two fides and the angle included between 
thera: or 

3. AH tbe fides. 

SCHOL IK 
Triangles may be folved either by protraftïon, 
or calculation. Ff the three thrngs mentioned in 
either of the cafés, fch. h are given, a line may 
be made proportionable to each given line» hf 
the fcale of equal parts; and an angle equal to 
each given angle, by the protaâor, fcale of chords, 
&c. and thus the triangle being compleated, tbt 
length of the unknown lines may be known by 
being applied to the famé fcale of equal parts, and 
the angles by the protraâor, fcale of chbrds, &c. 
This is protraâion ; but in many cafés it is ne- 
ceflary tobe more exad, and therefore, recoorfe 
muft be' had to calculation, the rules of which are 
laid down below ; but as fome of them dépend 
on the two following theorems, ït may be proper 
to demonftrate them before we proceed. 

P R O P. VIII. 

T H E O R É M. 

In ait plane triangles the fides are to each 
other in the famé proportion as the fines of the 
angles bppofite ta them: v. g. (fig. il.) 

A B : A C :: fine of A C B : fine of A BC. 

Construction. 

•. Take CE = AB, and draw E F and A D per- 
pendiculars to C D. 

Di- 
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Eucl. VI. 4. 



Cons. 

I, 2. 



3*4- 



Démonstration. 

1. Since the triangles £ C F and 

A CD arefunilar 

EC : AC::EF : AD* 
2.ECzAB. 

3. AB:AC::EF:AD. 

4. E F is the fine ofACB and 
A D of A B C to the famc radius 
E C or A B : therefore 

j. AB:AC:: thefineof ACB: 
the fine of A B C. Q.E.D. 



PROP. IX. 

* 

T H E O R E M, r 

Of any two unequal quantifies, 
i, The half différence added to their half fum 
is = the greater. 

2. The half différence fubfiraâed from the half 
fum is = the lefs. 

3. The half fum taken from the greater will 
leave half the différence of the quantities. 

Construction. 

Let A B (fig. 13.) be the greater, and B C the 
lefs; take A D = BC, and bifeô DB inE. 



D2 



De- 



. - 
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DÉMONSTRATION. 

Cons | 1. D E and E B are eâch équaï to harf 
I the différence. 

1. Cote. U AD.+ DErBC + BE, i. c. 

A E=> hatf fhe fum. 
1, 2. 3.: A É '4 B E =r A B : i. e. balf the 

ftirtt with hatf the différence is rr the 

greater | Q. E. D. i m «- 
I* 2. 4. A E - D E = A D or (by cons.) 

B C ; "û e. half the fum — half the 

dfffertrKe- is :£: the lefs ; Q. E. D. 2 do - 
5. A B— A E=B E; i. e. the greater— 

half the fum •£= half the différence ; 

Q. E. D. $ ti0 - 

•PROP» X. 

In arry platle triangle, if two fides and the angle 
oppofite to one of them, or twô angles and the 
fide dppofire tô one of them, be given, to find the 
re.ft. 

SOL. 

Café 1. To find an angle, begin with a fide 
oppofite to a known angle ; and fay, 

As one known fide is to another known fîde ; 

fo is the fine of the angle oppofite to the 

firft of thefe fîdes to the fine of the angle 

oppofite to the îatter. 

Café 2. To find a fide, begin with an angle 

oppofite to a known fide ; and fay, 

As the fine of one known angle is to the fine 
of another known angle ; fo is the fide op- 
pofite to the firft of thefe angles, to the fide 
oppofite the Iatter. In 
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In boA «fcs work tfce proportion as dtreâed 
éef. X. fcbol. M. or IV. 

EXAMPLE. 

Café 1. In the triangle ABC (fig. 14.) let 
A C = 66, A B = 85 wd B = 4S°i what is Cf 

As the fide A C 66 ■ 1.8 1954 

is to the fide A B 85 ■ 1.92941 

fo is the fine xâ B 45 ° — 9.84948 

11.77890 
to the fine of C, i. e. 6^. 36'. 9*9593*> ^ 

Gj/i 2. Let C (in the famé triangle) be =: 65^ 
36', B = 45 and A B = 85 ; what is A Cf 

As the fine of C = 65 . 36' co. ar. 0.04064 

is to the fine of B = 45°. 9.84948 

fo is the fide A B = 85 ■ ■» 1.92942 

to the fide A C = 66 : 1.81954 

Démonstration 
Is given in prop. VHI. 

SCHOL I. 

In the firft cafe $ one angle' being given, and 
another found, the third is had by fubftraâing the 
fum of them from 280% (comp. Eucl. I. 32») 
and then the remainlng iide uiay be found ty 
café 2. 

D 3 I* 
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In café 2d ; two angles being given, their fum 
fubftraâcd from 180 givcs the 3<1 : the two un- 
known fides may then be found, one after the 
other, either by the rule laid down in this or the 
former café \ and thus ail the fides and angles will 
be known. 

SCHOL II. 

This problem may be folved by the inftruments \ 
thus, 

I. By the fingle fcale of fines. 

Café. i. The diftance on the fcale of numbers 
from (66 =: A C)the known fide oppofite to the 
known angle, to (85 = AB) the other knqwn 
fide, will reach, on the fcale of fines, from (45 ) 
the fine of the eiven angle (B) to (65°. 36') the 
fine of the angle (C) oppofite to that other given 
fide (A B). 

Café. 2. The diftance, on the fcale of fines, 
from (65 . 36'. = C) the fine of the known an- 
gle oppofite to the known fide, to (45 = B) the 
iine of the other known angle, will reach, on the 
fcale of numbers, from (85 = A B; the known 
fide to (66 = A C) the fide oppofite to the other 
known angle. 

IL By the double fcale of fines. 

Café. i. The known fide oppofite to the known 
angle (AC = 66), taken on a fcale of equal 
parts, being made the tranfverfe diftance of that 
angle, (B =45°;) the other given fide (AB=85) 
being taken on the famé fcale of equal parts, and 
applied a-crofs the fector, the degree of which it 
becomes a tranfverfe diftance, will be the angle 
oppofite to it. 
- » Café 
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Café 2. The given fide oppofite to a given 
angle (AB = 85), being taken on a fcale of 
çqual paf es and made the tranfverfe diftahee of 
(65 .. 36'. =: C) the fide oppofite tq it j the tranf«. 
verfe diftance of the other given angle (B = 45 ), 
applied to the famé fcale of e<jual parts, will give 
(66 = AC) îts oppofite fide. 

P R O P. XI. 

In any plane triangle, if two fides and the an- 
gle betweeo them be given, to find the reft. 

S OL. 

find the fum and différence of the known fides ; 
and fubftraâ half the given angle from 90% which 
will leave half the fum of the unkriown angles ; 
then fiy, 

As the fum of the given fides, 

is to the différence of thofe fides ; 

fo is the tangent of half the fum pf the un* 
known angles to the tangent of half the différence 
of thofe angles. 

Having thus got half the différence of the un- 
known angles, add it to half the fum for * the 
greater, and fubftraâ it from half the fum for the 
lefs. 

Thus ail the angles being known and two fides, 
the third may be found by pjrop. X. 



D 4 EX- 



46 Ai eajy Introduâion Part IV* 



EXAMPLE.. 

In the triante (fig. 15.) A B = 83, A C s= 60 
and A = 130 j wbac ate the angles B and C ? 

*)Aijo| 90 e 

«si* A ?£ 

25 half thefumof 
the unknown angles. 



A B Sj 
+ AC 60 



«3 
60 



the fum 143. the diff. 23 
of the known fidet. 






iof A 



As A B+ A C =143 — co. ar. 7.84.466 
istoAB— AC= 23 ' 1. 36173 

(6 is the tangent of \ the uakhown angles 25° 9.66867 

to the tangent of { thedUrerence 4 . 1 f 8.87506 



i fum 25 
+ i difF. 4. 17 



| fiim 25 
— i difF. 4. 17 



29. i7=C 



20. 43 = B 



Démonstration. 

Conjlruftion. On A, with the radius A C» de- 
feribe a circle, produce B A to £; draw CE and 
C Di and draw D F parallel to C £. Then 



Cons. 



Cons. 



1. (Since A C = A E, radii) BE 
is = AB+ A C; or it isn fum 
of fides. 

2. (Since À D=A C, radii) B D 
=AB-AC, or the différence 
of fides. 

3. (Since A D = A C) AC D = 
ADC, and confequently 



4> 5- 
6. 



7- 
8. 
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4. 2ACD, of 2ADC=rACD 
+ ADC. 

5. ACD+ADCsrACB+ABC 
ffor the triangles ADC and 
ABC hâve die angle at A com- 
mon, therefbre (Eue). I. 32.) 
the remaiiting angles of one are 
=: thofe of the other, 

6. 2 ADC= :ABC + ACB 

7. ADC=£ABC + ACB, Le. 
~ the unknown angles. 

8. ACD=iABC+ACB. 

9. DCB is toalf tbe différence of 
the unknown aagles : (for ACD 
îs |the unfcnown angles (gr. 8) ; 
now tafcing this from ACB, 
wfoich is the greater of them, 
leaves DCB half the différence 
of the unknown angles, by prop. 
IX part III.) 

10. (Since DCE, an angle in a 
femicircle, rs a right one) C £ 
îs tangent of A D<J to the ra- 
dius D C. 

11. DF is tangent of DCB, to 
the ûunc radius DC: (for D F 
being by cons. paratlel to C E, 
C D F =: D C E (alternait tngUs) 

. and therefore C D F is a right 
one, comp. gr. 1.0.) 

12. CE is tangent of \ the un- 
known angles,; and 

13. DF 



7>ïo* 
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ii, 9. 



14. Eucl.Vl.4. 
15,1,2,12,13. 



13. D F is tangent of \ theîr dif- 
férence : but 

14. The triangle BFD isfirailar 
to BCE; becaufe (by cons.) 
DF is parallel to EC, (comp. 
Eucl. VI. 2 therefore 

15. BE : BD :: CE : FD. 

16. Sum of fides : differ of fides : : 
tangent of | fum ; tangent of 
£ différence. 

17. The half fum* of the angles 
being found by the préparation, 
and the half différence (by gr. 
16;) adding the half différence 
to the half fum will give the 
greater angle; and fubftradring 
it, the lefs ; by prop. IX. part 

I, II. Q; E. D. 

S C H O L. I. 

To folve this café by inftruments, the prépara- 
tion is the famé as in the folution above, and the 
proportion is wrought in the following manner, 

I. By the fingle fcale of tangents. 

§ 

The diftance from the fum of the fides (1431J 
to their différence (23), on the fcale of numbers, 
applied to the fcale of tangents will reach from 
(25°) half the fum of the unknown angles, to 
(4 . 17'.) half their différence *. 

II. By 

* The tangents above 45° increafe juft in the famé proportion 
as thofe decreafe which are the famé number of degrees below it ; 
v. g, the tangent of 50 is as much longer than that of 45 » 

as 
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IL By the double (cale of tangents. 

Take the fum of the fides ( 143) a latéral dis- 
tance on the fcale of lines and make this the tranf- 
verfe diftance of half the unknown angles (25 ) 
on the fcale of tangents ; then take the différence 
of the fides (23) a latéral diftance on the fcale 
of lines and apply it to the fcale of tangents, 
the degree (4 17'), where it becomes a tranfverfe 
diftance, is the angle wantcd. 

N.B. 

as that of 40 is (horter. Now the fcale of tangents reaches but 
to 45 ; from thence upward* they are fe ck oned backwards, and 
jhe famé degree ftands for 50 and 40, 60 and 30, Sec by this 
contrivance the fcale is only (6 long as had been necefiâry tolaj h ait 
down ail the tangents. Tins however occafions fome diificulty in 
meafuring intervais from a degree above 45° to one below it, 
Suppofe in the given example the given things had been AB^ 83» 
BC = 103 and the angle B 20°, the fum of the given fides had 
then been 186, and there différence 20; half the fum of the un- 
Jcnown angles had been So, and the half différence had been 
$1°. 23 / . Now in this tnftance the firft tangent 8o° is above 45° 
and ought to hâve been as much to the left hand of 45 . as 8o° 
fi. e. io°) is to the right, and, had it it ftood there, the compafles 
opened to the diftance from 1S6 to 20 on the line of numbers. 
would hâve reached from 8o°. to 31 . *3 / . but if one foot be 

1 

placed in 45 , (the higheft point on the prefent fcale,) the other 
vvill reach too far down by a fpace'equal to the diftance from 
3o°. (i.e. io°)to45°. In this café, therefore, opening the corn- 
panés to the proper diftance, place one foot at 45 , and Jet the other 
reach where it will in the lower tangents ; then keep the lower 
foot fteady and bringvthe up-er from 45 to 8o° (i. e. io°)j the 
opening of the compafles will now be leflêned by the fpace from 
So° to 45°, and confequently if this estent be applied downwards 
from 45 it will reach the proper diftance, 31° 23'. 
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N. B. If the furp of the fides be longer than 
thc fcale of Unes, \, j or any other part of the 
fum and différence may be taken ; or any otber 
fcale of equal parts may be ufed. 

If faalf the fum of the unknown angles be 
more than 45°. and the half différence lefc, the 
fides rnuft be made a tranfverfe diftance of the 
upper tangents, then the tranfverfe diftance of 45 
on the upper rnuft be made the tranfverfe diftance 
of 45 on the lower tangents, and the half dif- 
férence be taken from thence. 

S C H O L. II. 

If the given angle be a right one between two 
fides which are likewife given, a much eafier way 
of finding the reftwill be laid down prop. XII. 
fch. IV. café 6. 

PROP. XII. 

In any plane triangle, if ail the fides be given» 
to firid the angles. 

SOL. 

Draw a line (which call a cathetus) from the 
largeft angle perpendicular to the oppofite fide ; 
that fide will then be divided into two fegments, 
and the triangle into two right angled triangles : 
then find the différence of the fegments, thus, 
As the bafe, or fum of the fegments, 
is to the fum of the two other iides ; 
fo is the différence of thofe fides 
to the différence of the fegments of the bafe. 

Add 
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Add balf the différence ûf the fegmcnts to half 
the bafe for the larger fegment/; fubftraâ d*. from 
d°. for the lefs, comp. prop. IX. part I, II. 

Two fides and an angle oppofite to one of them 
in esch triangle being now known, the others 
may be found by prop, X. café 1. 

E X A M P L E. 

In the triangle ABC (fig. 16.) A B = 75, 
A C = 37, and B C =: 87 ; wh*t arc the angles ? 
Draw A D perpendicular to B C. 

AB75AB 75 
+ AC 37 -AC37 

fum 112 diff. 38, 

Then fay, as B C 87 î.93952 

istoAB + AC, 112 2.04922 
foisAB-AC, 38 1.57978 

3.62900 



to BD-DC (différence of feg.)49^ 1 .f 8948 
«,)BC=8 7 2)BD-DC=49 

43 {. the. bafe 24, 4 diffé- 

rence of fegments of bafe. 43 + 24 i. e. 67 =: the 
greater fegment B D. 43—241.6. 19= the lefs 
fegment C D. Then fay 

As A C. 37 ' ■ 1.56820 

istoDC 19 1.27875 

fo is the fine of A D 0=90° 10. 

II.27875 

to the fine of C A D = 30 . 54? 971 055 
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Since ADC = 90% fubftraa 30°. 54'. from 
90 . h leavcs A C B = 59°. V. 
Then (ay again 

As A B 75 — 1.87506 

istoBD67 » 1.82607 

(o is the fine of ADB 90 10. 

to thc fine of B A D 63 . 18', 11.82607 

995IOI 

Since BDA = ûo°, fubftraa 63 . 18'. from 
90°. it leaves ABC- 26 . 42'. Then fubftraa 
ACB 59 . 6' + ABC 16 . *</, i. e. 85°. 48', 
from 180 , 94° 9 12,'. will be lcft for B A C; and 
thus ail the angles are found. 

Démonstration* 

Lemma : ail the parts of the folution being 
felf-evident, or fupported by former propofitions, 
excepting the proportion ; there is no need to 
prove any other part of it. 

Construction. 

On A wîth the radius A C defcribe a circle ; 
produce B A to E and draw A F : then 

i. BC is the fum of the fegments 
of thè bafe. 

2. Since AE = A C (radii) BE =: 
fum of the two other fides. 

3. Since A G = AC (radii) B G 
= différence of the fides. 
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4. Since DC = DF (Eue!. Ilf. 
3.) B F = différence of the feg- 
ments of bafe. 

5. BCxBFztBExBG. 

6. BC : BE :: BG : BF. 

7. Sum of fegments : fum of other 
fides i: différence of iides : dif- 
férence of the fegments Q. E.D» 



Eacl.III..37cor. 
5,Eucl.VI. 16. 

6j ij *> 3» 4- 



SCHOL I. 

If two of the given fides are equal, the cathetus 
will bifeâ the bafe» and the angles in one triangle 
itàll be equal to the correfpondent angles in the 
other. 

SCHOL. II. 

This café may be folved by inftruments ; thus, 

I. By the fingle fcales ; the diftance from the 
bafe, (BC = 87) to the fum of the other fides 
(112) taken on the fcale of numbers, will, on 
the famé fcale, reach from (38) the différence of 
thofe fides to (49) the différence of the fegments 
of the bafe. In ail the fubfequent proportions, the 
diftance from one fide to another on the fcale 
of numbers, will reach from 90 to the angle re- 
quired, on the fcale of fines; thus, from 37 to 19 
of numbers, will reach from 90 to 30 54' of 
fines; and from 75 to 67 of the numbers, will 
reach from 90 , to 63 18'. of the fines. 

, II. Any one angle may be found by the double 
fcales ; thus, (v. g. CJ take the fide oppofite to 
the angle fought (A 8=75) a latéral diftance on 

the 
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the fcalc of lires, open the fçdor tHl this extent 
will reach on the famé fcale from (87 = BC) 
one of the remajoing fides to f 37 = AC) the 
other ; than uke the tranfverfe diftance ojf 30% 
this being applied laterally to the fcale of fines 
will reach to a degree which. is half the angle 
fought (29 33' =: half of C). 

The oiher aflgles may be foiuid in the famé 
manner, or by either method laid down in the 
fcholia to prop. X, XI» 

SCHOL. III. 

The following examples may afFord an oppor- 
tunity of rendering thefe directions familier by 
praâice. 



Example L (fig. 14.) *. 

Given B C 195 
C 90 

B 47° 55' 



42° 5' 



An/. A 

A B 291 
AC 2i6, 



Example IL 
Given B C 117 

B 22° 37' 



Anf. A 32° 37' 
AC117 
A B 216. 



^■« » 



>' ■ «■■» 



Example III. 

Given B C 408 
C 22° 37' 
B 58° 7 ; 

A 99 16' 
AB 159 
AC351. 



Anf. 



Example 



• The ùaoat diagtam is nfed in ail thefe exampks to prcvent 
the multiplying of figures, bat the leamer may draw triangles ac- 
«xding to the data in eaeh exampJe, «vj madt the gjwen fides 
and angles befoie he begins his calcu l ât km . 
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Examf>le IV. 

Given BC 195 
A B 291 

. c 9°° 
Anf A 42° 5' w 

, B 47° 55' 
,AC 216. 

. Exampje V. 

Given B C 216 
AB 117 
Cn° 37' 
-/*/• A 1 34 46' * 
B «° 3/ 
AC 117. 



Examplc VI. 

Given BC 408 
AB159 
C 22 37' 

Anf A 99 19" f 

B 58° 4'. 
AC 350.9 

Example VIL 

Given B C 408 
AB 159 
B 58 7' 



A 99 î6 / 
C 22 37'. 
AC 351. 



Exampîe IX. 

Given B C 195 
AC 216 
C 90 

B 47° 55' 



Anf 



A 42 5' 
A B 291. 



Ejcample X. 

Given AÇ 195 
A B 216 
BC 291 

Anf, B 42 5' 

C 47° 55' 

A 90 . 
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Example VI IL 

Given BC 117 
AC 117 

C 134 46' 

Anf B 22° 37' 
A 22 3/ 

AB 216. 



E 



* The fupplement of 45° 1/ beeaufe A is ottufe. 
t The fupplement of So° 4 / becaufe A is oteufc. 



Examplc 
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Example XL 

Given BC 408 
A C 35 1 

A B 159 
Ànf. A 99° 16' 
B 58 7' 
C 22° 37' 






Exampdc XII» 

Given AB 117 
ÀC ïi; 
BC 216 
ifif/; B *2 6 37" 

C 22° J/ 

A i34°4^ 



SCHOL IV. 

There are many other ways of fol ving triangles ; 
but as the three laft pnopofitions fhew bow to 
folve them in ail cafés *rhere it can be <Jone, it 
is not neceflary to lay clown and demonftrate. a 
greater variety of procefles, : however, as there U 
an eafier method of folving right-angled triangles, 
it may not be improper to lay dovrn the principes 
of it. 

In a right-angled triangle, as ABC (fig 17.) 
the hypothenufe A B, or either of the legs, B C 
or A C, may be made radius. 4 

Obf. 1. If A B be radius, A C will be the fine 
of B *, and then A B : À C :* the radius of the 
tables : the fine of B. 

For, fuppofe F B to be the radius on which 
the tables are formed, F D will be the fine of B*: 
but, fince the triangles ABC ând F B D are fi» 
ttiilar, AB: AC :: FB-.FD. 

Obf. y 2. If one of the" legs, as BC, be radîu.% 
A C will be the tangent of B \ ; and B C ; C A :: 
radius of the tables : the tangent of B* 

For, 

# 

* And B C the fine of A. 

f And if A C be radius» B C wHl tx the tangent of A* 
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; For, fupfttfo B E to be the radius on which 
the tables are formed, E G wili be the t*ngç#u of 
B ; and becaufe the triangles B C A and B E G 
are ftniilar, B C : C A :: B E : E G. 
. The bdûnets of rightangled triangles is corn* 
mon! y propofed under 7 cafés, the folution of ail 
which dépends on thefe two obfervations. 

Café 1. Hyp. and angles, A B and B, given 5 
required one leg, A C. 

Anf Rad. . fine of B :: A B • A C, 

Café 2. Hyp and one leg, A B and A C, glven t 
required the angles. 

Jnf A B : A C : ; radius ; fine of B ; and 
90°-B = A. 

Café 3. Hyp. and one leg, A B and AC, gtvert * 
required the other leg, B C. 

Jnf Find the angle A by café 2 > and then B Ç 
by café 1. 

Caje 4. The angles and one leg, A C, given ; 
required, the hyp. A B, 

A*f Sine of B : radius : : C A : A B. 

Café 5. The angles and one kg A C given ; re- 
quired the other leg, B C. 

Ànf Radius: tangent of A :: AÇ: B C. 

Café 6. The two legs, A C and B C, given ; 
required, the angles. 

Anf B C : C A : : radius : tangent of B j and 
9 o°-B =2 A •. 

Café 7. The two legs t B C and A C, givçn y 
required, the hyp. A B. 

E 2 Anf. 

# This ïs tfee café folved in ptop. XT, în regard to rignt-sngle4 
ri angles thii il an eafier mcthoJ, but the qthor will anfWcr in 
an^ ^ ,n ^ °£ triangle. 
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Anf Find the angles by café 6, and thcn A B 
by café 4. > 

Thefe feveral cafés may eafily be tried, fup. 
pofing A B = 35, B C = 28 and A C = 21 ; 
A = 53 8', B = 36 52" and C = 90 . 

SCHOL V. 

From what has been faid above it will be eafy 
to folve thefe cafés by inftruments ; but it ïs to 
be reoiembered 1) that when radius îs compared 
With a fine, the fine of 90 muft be taken inftead 
of radius : 2) when radius rs compared with a tan- 
gent, the tangent of 45 muft be taken inftead of 
radius : 3) where the firft pfoportional is lefs than 
>the fécond, the third will be lefs than the fourth ; 
and therefore, in working a proportion in this café 
by the double fcale, the 45th degree of the upper 
tangents muft be fubftituted for radius ; and vice 
verja, the lower. ' : 



%* 
** 



• • 
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AN EASY 

INTRODUCTION 

T O P L A N E 

TRIGONOMETRY. 

PA'RT'V; 

A fpççirpen of the ufç of trigonometry 
' in the application of it to the meafuring 

of heignts and diftances, and to land- 

furveying. 

C H A P. L 
Of meafuring H E I G H T S. 

•PRO P. XIII. 

TO mcafure the angle G A H, (fig. 18.) by 
the quadrant, A H being a horizontaljine*. 

SOL. 

t The center betog placed in A, let the obferver 
at B hold the quadrant fp as that he can fee the 

E 3 obje£t 

♦ Tlje quadrant is ufed to meafure angles in planes perpendU 
cular to the horizon, for ail othcr angles the théodolite* 
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obje& G thro' its fights ; the angle C A D is equal 
to that rcquired ; and C A D is known by ob- 
fcrving what degree and minute in the feries that 
begins at C is eut by the plumb line A Ù. 

DEMONSTRATION. 

i. By the conftruâion of the quadrant 

G A C is a right angle. 
2. Sirxe A H is horizontal, II À D muft 
be a right angle. 
x, 2. 3. G AC^HAD. 

3. i 4. Taking H A C from each, there will 
I remain G A H -. C A D* 

SCHOL 

The remaining angle BAD is equal to £AG, . 
the angîe made by the given line A G with a line 
paiîing thrV tbe obferver's zénith. 

P R O P. XIV. 

To meafurc the angle ABC (fig. 19.) with 
the théodolite. 

SOL. ANn DEM. 

Place the center ôf the théodolite at B, (o that 
A* may be feen thro' the fixed fights ; there fix it, 
and turn the moveabîe ruier till C is feen thro' its 
fights : It is felf évident that the degrees from D 
to E, marked or* the circular liitib from D to E, 
wiJl be the meafure of A B C. 

PROP. 
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PROP. XV. 

To meafure the height of an acceffible tower ; 
v. g. A B, (fig. 20.) CB being a horizontal line. 

S OL 

Meafure CB, and take C by prop. XIII. ABC 
is a right angle ;. fir»d C A B by taking Ç + A B C 
from i8o° : ail the angles and one fide being now 
known, the other fides, and particularly A B, may 
be found by prop. X. 

S C HO L. I. 

No cakulation will be neceffary if a perfon cari 
go backward or forward till the angle at C js of 
45 for then the triangle is an ifofceles, and 
height = diftance. 

SCHOL, JI. 

If the tower ends in a point, as D (fig. ib.) the 
diftance from the obferver is to be accounted to 
a perpendicular let fall from D, i. e. ,C G not 
C B : half the thicknefs of the tower being added. 

SCHOL, III. 

To fihd the true length of A B, in this arïd 
ihe following cafes^ the height of the obfcrver's eyc 
muft be adcLd to the fide of the triangle which 
rs oppofue to him, as found by cakulation. 

E 4 PROP. 



i , 
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PROP. XVI. 

To meafure an inacccffiblc height from a hori- 
zontal plane :.v, g. A B, (fig. 21.) DC being a 
horizontal plane, and C being in the line from 
DtoB. 

SOL. 

Take A C B and thence calculate A C D (î. e, 
180 — ACB); meafure DC and take A D C -, 
having found two angles of the triangle A D C 
the third rs had of courfe ; and now, ail the an- 
gles and one fide (DC) being known, A C may 
be found by prop. X. 

1 In the triangle A C B, the fide A C is now 
Jcnown and the angles A C B and A B C (a right 
àrg/e) ; therefore A B ïnay be found by prop. X. 

PROP. XVII. 

» 

To meafure an inacceffible height, when a hori» 
zôntal plane cannot be found, on which the ob- 
ferver may approach or retire from it : v. g. A B 
(fig. 22). 

SOL. 

Take two flations C and D, thé farther afun- 
«îcr the ; bctîer; meafure the angles ABC and 
A C L> with the théodolite ; calculate D A C t 
and meafure D,C: ail the angles and one fide of 
the triangle A D C being known, A C may bè 
fpund by prop. X. * 

A B C is a right angle, takê A C B with the 
quadiant, and calculate the third j ail the angles 
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of the triangle Â C B and one fide ( A C) being 
knowii, A B may be found by prop» X, 

PROP. XVIII. 

'** A tôwer being placed on a hill, to find thc 
height of it, feparate from tbat of the hili ; as 
AE ^fig. 21, 22); orafpire, DE (fig. 20.) fe- 
parate fiom its bafe. • 

SOL: 

1 Havîng by prop. XV, XVI, or XVII, found 
A C, and ail the angles of the triangle A C B, take 
ECB; fubftrafting ECB from ACfi leaves 
ACE, and ACE + CAE from 180 leaves 
iV E C: ail the angles of the triangle ACE and 
the fide A C being now known, AE may be 
found by prop. X. 

C H A P. II. 

: Of meafuring DISTANCES. 

PROP. XIX. 

r * » » 9 

From a given height, as A (fig. 20.) to find 
the diftançe of C. 

: s o u. 

A B C is a right angle, take BAC wïth thé 
quadrant, and cakulate A C B ^ ail the angles of 
the triangle, ABC being tuptf known, and one 
*..:•' fide 
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fide (A B) i A C thc direô, or B C the horfoon* 
ta)» diftance of C may be found by prop, X. 

PROP, XX. 

Tô riiea&re the diftance of two place» (A aud B 
fig. 23*} of which 00e (B) is accctEbJe. 

SOL. 

Take C at a convenient diftance from B and A ; 
meafure B C ; find, by the théodolite, the angles B, 
?nd C, and (by fubftracYing- their fum from i8c°) 
A. Ail the angles and one lide being now known, 
À B may be found -by prop* X. 

PROP. XXI, 

. To meafure the diftance of two places (A and B 
fig. 24.) neithe: of which are acceffible. 

SOL. 

Set marks at C and D (the farther afunder, and 
the nearer to a parallelifm with A and B, the bet- 
te r) : at C take, with the théodolite, A C D, and 
BCD; andatD, takeADC, BDC andBDA: 
meafure C D. 

Then in the triangle A C D» ail tbe angles and 
one (Tde (C D) being known, A D may be found 
by prop. X. . .- . : 

In the triangle BCD» ail the angles and one 
fide (C D) being known, the fide B D may be 
found by prop. X. 

And in .the triangle A D B, the fides A D and 
DB being known and the a*gle (ADB) be+ 

tween 
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tween tbem, the fide A B may bc found by prop» 

XL 

PROP. XXII. 

•Tomake a draught of remarkable objeôs in * 
town or country, fhip3 in a harbour, &c. 

SOL, 

Sùppofe th€ objeâs ta be A, B, C, D and E 

(fig. 15). 

* Take two ftatKHM F and G at a convenient 
diftance; at F take, with the théodolite, the angles» 
AFG, BFG, CFG> DFG and EFG; 
meafure the diftance (fqppofe 500 yards) frora F 
to G, and at G take the angles E G F, DGF, 
C G F, B G F and A G F. 

Draw a line of 500 equal parts taken from a 
proper fcale, and at the ends of it lay doWn anglee. 
équal to tbofe found by obfervation. The diftance 
from the point which anfwers to F, to that in- 
"Which the lines from the two ends interfedr, being 
applied to the famé fcale, will fhew the diftance of ' 
the objeâs from F; and their diftance from G 
and from each other may be found in the famé, 
mariner. 

Or the diftance may be calculated by prop. X. 
as two angles of eaçh trangle AFG and AGF r 
&c. being^iven, the 3d is eafily found* and the 
fide oppofue to it, F G, is meafured. 

PROP. XXIIf. 
To find the horizooul lifi« of a hîlh v. g, 

A Q D (fig, 26). ë 
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Construction. 

Drive down a ftake at B and C ; let A D and B C 
te horizontal * B £ and C F perpendicular to A D. 

SOL. 

Meafure A B and with the quadrant take the 
angles B A £ and A B E, and by prop. X. find 
A iî : in the famé manner find F D. Tnen A E 
+ BC + FD will be the horizontal line of the 

bill. 

PRQP, XXIV. 
To mea'ure the diameter of the earth. 

SOL. 

Take exaÛly the height of a mountain near the 
fea; from the top of it, as A, (fig. 27.) with a 
good quadrant (divided into féconds, and a fmall 
telefcope inftead of fights,) take the angle D A E, 
comprehended bctween A D, a tangent to the earth 
at the point D, and the diameter A E; and let 
Ç B be drawn a tangent to .the earth at C : then 
in the triangle À C B, C A B bei'ng fuund and 
ACB given, ail the angles and one fide (A C) 
are known, and the othet fides A B and B C may 
be fpund by prop. X. But B C and B D, being 
tangents from the famé point B, are 'equal, by a 
coîollary from Eucl. III. 36 5 therefore AB + BC 
aremAB + BD, i. e. AD: thus the Jength of 
A D is found. ' Buti by Eucl. BJ. 36. A D x is 
xACxAE; and therefore (by Eucl. VI. 17.) 
AC:AD::AD: A E. Now, -fince A C and 

AD 
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A D are known, A E may be found by the rule cf 
three; and, fubftraâing from i.t A,C (the heighc 
of the mountaînj, there will rérhairi C E, the dia- 
meter of the earth. 

SCHOL 

A more certain method of findrng the diameter 
of the earth is by meafuring a degree on its fur- 
Face. 

' A degree of the merrdian at &f. 49 . 21'. was 
found to be 57183 frençh toifes ; or, (a toife=:6 
feet) 343098 frcnchfeet; or (a french foot con- 
taing 12/788 inches, englifh) 365628 englifhfeet; 
or, 121876 englifh yards; or, ncarly 69.25 engiifh 
miles; and then a whole circle, 360% will be 24930 
miles : and fin ce 355:113 as periphery to diameter, 
.7935.47 mîies will be the diameter of the earth. 

N. B. This fuppofes the earth a perfecr. fphere; 
but a degree in lapland, iat. 66°. 20', being found 
to be 344628 paris feet, if the meafures are jim\ 
r the polar diameter is to the equatorial, as 177 is to 
178; or the earth is 22 miles higher at thcequàtor 
than the pôles. 






CHAP. 
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C H A P. III. 
Of LAND-SURVEYING. 

PROf. XXV. 

"To defcribe the principal inftruments employée 
in furveyihg land, and the manner of ufîng them. 

SÔL. 

I. A Gunter' s thain. It is l? yards long» and 

confequently 80 chains makc a mile, h conûfts 

of îco links tac h 7.92 incites long. An acre rs 

one chai in in breadth and ten in length, or 

100 X 100 X 10, i. e. 100000 fquare links *. 

Hence when any pièce of ground is meafured by 

the cham, reduce tt into links and eut off 5 places 

to the right nanti, the reft are acres ; mukipty the 

figures eut off by 4* and eut off 5 places as before, 

the reft are roods ; moltiply thé figures eut off by 

40, and again eut off 5 places, the reft w*H bé pôles. 

If the figures laft eut off are 50000, they make 

half a pôle; but they may generally be negleéled. 

Each eliatn confifting of roo links, any num- 
ber of chains and links may be reduced to links 
without multiplication ; thus, 48 chains and 73 
links are 4873 links ; but if the figure for links be 

an 

• A pôle or perch is 5 \ yards: the gtinter's cfcain is there- 
forc 4 j.olcs long. By the ftatute an acre contins 160 fquare pôles, 
L c* 4 X ^ X io, 40 Pôles make a rcod. and 4 roods. an acre » 
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an unit, a çyphcr ffttiét be put bcfore it j thtis, 37 
ehains aiut 7 links are 3707 links. 

487S 
542J 

I4.6l9 

974& 
Exampk. Suppofc a paraljelogram 19492 

to bc48 ch. 7 jlinks X 54 chv *3 links, 24365 

. J£. Wbat b jts arca ? 



+ m i« i ji 



r acres 264 J 3 6279 

4 



A/ a6 4 acres, 1 rood ahd^ food j . 

and 2 pôles. ; a J _ 

r 40 

I ■ ■ 1 ■ 1 ■ ■ ■» 1 m, h 1 » 

(^ pôles 2I24640 

a, Tkree or- four JSags on pôles abaut 6 feet 
long ; and lu arrows, each about 2 feet. 

The flags arc fet up as mark» at tbe corners» 
&c ofafiÉrld. Two perlons ufe tbe charrt: tbe 
affiliant, taking the arrows, carries off one end 
of it from tbe place where tbe raeaiure is to begin, 
the furveyor keeping bis eyc on the flag, direâs 
bina in tbe Une to it, and informa bien when tbe 
wbole ebain is drawA out : tben the affiliant put* 
down tbe firft arrow, and proceeds with bis e«d 
of thechain, under tbe direâion of the furveyor 
as bcfore, ttli tbe ©ther end of it cornes to tbe nrii 
arrow; be tben puts down a fécond arrow, and 
the fiuveyor takes up the firft. Thus they pro* 
ceed tiHat the n, ai» 31, &c, ebato, ail the ar* 
* • • rews, 
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rows bcing in the hand of the furveyor', thcy muft 
be carried to the affiliant. Thus an error carv 
hardly be made, fin ce it cannot be of lefs than 10 
chains at once. 

3. hnoffifetjiaffi 10 links in length, and di- 
vided into 10 equal parts, for meafuring the diftance 
of objeâs from the dation line, and to adjuft the 
chain if any of the links are ftretched. 

4. A crcfi'ftaff to find what points are perpen-* 
dicular to a hedge, line, &c. It conflits of two 
parts ;.a round "pièce of board 1 2. inch in thick- 
nefs, and 5 inches diameter; on the upper fide are 
two channels about an inch deep, made by a fine 
faw, ejcadlty aD right angles to each other, and 
in the center of the under fide is a hôte to receive 
the end of the other part, which is a ftaff 4 or 5 
fcet lqng, to fix in the ground and fùpport the 
top in a horizontal pofuion. 

5. A théodolite to. meafure angles. This" can- 
not cafily be, defcribed, and it is the lefs neceflary, 
as no description will be of much ufe without the 
infiniment itfelf, and the bare infpeâion of it wiil 
fhew its ufe. 

. N. B. lnftead of the théodolite, furveyors now 
commonly ufe a plane table and index. The table 
fe a level board about the fize of a fheet of paper, 
mounted, as the théodolite» on three legs, and fur* 
rounded with a moveable frame to keep a fheet of 
paper tight upon it. The fides of the frame next the 
paper are dîvtded into equal parts, and the ou ter 
edges into degrees and minutes. A compafs ts an* 
nexed to one fide of the table. The index is a brafs 
ruler about 2 feet long; about 3 jnchts of each end 

are 
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are turned upwards at right angles to the rnûjdle, 
in which are the fights; one edge of the rgler i$ 
exadly parallel to the fights, and CQmrnonly in a 
Une with them ; and on the upper flat fide (hère 
are fcaîes of cords, equal parts, &c. -The cbief 
inconyenience of this infiniment is that the leaft 
rain, or even a damp air, will fpoil the paper. 

6. A fieid-book in which to make rough draughts, 
enter the meafare of (ides and angles, note re- 
jnarkable pbje&s, &c. From thefe mémorandums 
an accurate map is to be made at home. 

7. A café of inftruments j particularly a prQtraç* 
tor, feâor, or fcale of chords, to lay dovvn angles, 
and a fcale of equal parts to drawf the fides of 4 
figure prqportipnable to the fides of a fiel cl, &c. 
One fide of the ivory fcale is particularly de-» 
figned for thîç. The whole length is divided into 
half inches, each anfwering to a chair), and one 
half inch, by io lines drawn allant 10 parallel 
Unes, is divided into ioo equal parts, anfwering 
to links : this is called the diagonal fcale, as each 
crofs line is the diagonal of an imaginary par- 
allelogram, which has the breadth of the fcale for 
its length, and \ of I an inch for its breadth. 
There is another fcale, where \ of an inch an- 
fwers tp a chain for drawing fmaller pians. 

P R O P. XXVI. 

To delineate a field from one dation by the 
théodolite. 

SOL. 

Make a rough draught of it in the field-book, 
and choofing a fpot in the field from whence ail 

F : the 
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the corners of it may be feen, take a point within 
the draught to reprefent it, as A (fig. 28 ; place 
lettçrs at the angles of the figure which anfwer tq 
the corners of the field, and draw lines from A 
to each. * 

Direét the fixed fights of the théodolite to the 
corner that correfponds to B, and the moveable 
fights toC; meafure the diftance to each corner, 
enter the diftance in the field book, and the angle 
as marked on thé circular limb of the théodolite. 
Thus take and regifler the diftance to the feveral 
corners from A, and the angles made at that point 
by lines drawn to the feveral corners, Then the 
field -work is done. 

N. J5. If the fum of the angles be more or le6 
than 360% there is a miftake. 

Suppofe the regifter to be. 
AB 4 ch. 92 links, DAE «■■ 105* 

BAC 6i° AE 4 ch. 73 links, 

AC 5—4.4 EAF 65» 

CAD — 75 A F 5 — 64 

A D 4 — 94 FAB 54» 

At home, take from the fcale 4 ch. 92 links, and 
. draw A B (fig. 29.) of that length ; then take 5 
ch. 44 links for the length of A C, and make 
BAC— 6i° : thus lay down ali the lines and 
angles as entered in the field book, and thro* the 
extremities of the lines draw B C, C D, D E, 
&c. the figure will be the out-line of the field. 

SCHOL I. 
To perform this by the plane table, fuppofe 
'ABCDE (fig. 30.) to be the field, and F G 

the 
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the inftirument fixed in a place whence ail the 
corners may be feen, let a proper point of the 
paper, as #, be chofen ; apply the index to that 
point, and direâing the fights to A, draw a faint 
îîne along its fide; meafure the diftance to A, 
and, taking the number of chains and links from 
the fcale, make x m of that length. The table 
remaining fixed, dired the index, flill applied to 
ihe point #, to B; draw a faint line, meafure the 
diftance to fl, and by the fcaîe make *■ n propor- 
tionable to it. Thus proceed as to ail the corners, 
?nd draw the ftrong lines m «, n â 9 o p 9 &c. it is 
felf-evident that the fides of the figure will be 
parallel to the fides of the field, and therefore a 
delineation of it. 

SCHOL II. 

If there be no place from whence ail the corners 

of the field can be feen, it may be divided by 

'an imaginary line drawn between any two con- 

ventent' corners, and meafured as if it were two 

"fields. 

PROP. XXVII. 

To delineate a field from a furvey taken at two 
(tarions, from each of which ail the corners may 
be feen. 

SOL. 

Call one ftation A, the other B ; make a rough 
draught of the field in the field- book, diftinguiih- 
ing the corners by lettersj fix on two points in 
the draught which may reprefent A and B ; draw 
a line from A to B, and froov each of them to 

F 2 each 
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each corner (fuppofe fig. 31. to he the rougfi 
draught). 

Fix the infiniment at tbe {ration A with the 
immoveable fiçhts direâed to C; take and regifler 
tbe feveral angles C A D, D A E, E A F, F A G, 
G A C and BAC, and the diûaje from A to B. 

Remove the infiniment to B ; and fixing its im- 
moveable fighrs to C, firft roeafure and regifter 
C B Ai and then CBD, DBE, EBF, FBG 
and G B C. The field-work is done. 

Suppofe tbe regifler to be 
At A At B 

CAD 72 FAG 38 CBA xoi° EBF 59 ° 

DAE /ï S ° GAC 73° AB 4 chainsCBD. 63 FBG 470/ 
EAF 6i°BAC59 DBE 77 GBC 1130 / 

At home, fix on A and B at 4 chains on the 
(cale afunder, at A draw a Une of fufficient length 
to reprefent A C, making with A B an angle of 
59°; in M? mannçr lay oown ail the angles at 
A, as regiftered in the field-book. The corners 
muft fall in the Unes which proceed from A. 

From B draw a line to reprefent B C making 
with B A an angle of 101% and lay down ail the 
other angles at B, as regiftered in the field book, 
the corners muft likewife fall in the lines which 
proceed from B, therefore they can only fall in 
the points where the Unes from A and B interfe£r* 
as at.A d> *,/, g, (%. 32.) lines drawn thro* 
thefe points will reprtfent the field, and tbe fides 
of thé figure applicd fo the fcale will meafure the 
fides of the field. 

SCHOL. 
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S C H O L. I. 

The diftance from A to B fhould be confidera- 
ble in proportion to the field ; ©ne of them fhould 
not be in the line from the ottter to any corner of 
the field; and tfi^y fhould be fo taken that none 
of the angles formcd by lines from one with thofe 
from the other, may be very obtufê or accute: on 
this account this method is rather curious thj^ufeful. 

S C H O L. II. 

To do the famé by the plane table j fuppofe the 
given field to be C D E F (fig. 33.) fix the 
table as at G H, and taking a proper point in the 
paper to reprefent that ftation, a3 A, apply the 
index to it, and direâing the fights fucceffively to 
ail thê corners of the field, draw lines towards 
each. While the table remains, fix on a fécond da- 
tion, meafure the diftance, apply the index to A, 
and direâ its fights to the fécond ftation. Make 
A B by the fcale proportionable to the diftance of 
the dations. Remove to the fécond ftation ; let the 
line B A point to the firft ftation, and there fix 
the table. - Apply the index to B, dire& it fuc- 
ceffively to ail the corners of the field and draw 
faint lines ; lines drawn thro' the points where thefe 
and the former interfcâ will reprefent the field. 

P R O P. XXVIII. 

To delineate a field by obfervations made with 
the théodolite in going rQund it. 

*î SOL. 
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SOL. 

Let ABGHICDEFMLK, (fig. 34.) be 
the field : place flags at A, B and C, and mea- 
fure A B; at B dircét the fixcd fights to A and 
the moveable to C, thus talce the angle ABC. 
In this marner meafure and reglfter ail the fides 
and angles, carcfully diftinguifliing the external 
angles, lf there be any (as D). 

At G in the fide B C a corner runs out ; how- 
cver, as it is a fmall one, the ftatbn line need not 
be diverted, but may run on to C : and thus at M 
in the fide F A a pièce is taken out of the field : 
with the off-fet-ftaff meafure the bafes and per- 
pendiculars of G H I and M L K, enter them in 
the field book, the fhape as approaching neareft ta 
a parallelogram, a triangle or fegment of a circe, 
and whether they are to be added or deduâed. 

N.B. If a map is to be made, the diftance frona 
fome corner (as B G and FM) muft be taken. 

Suppôt the regifter to be 

A B 7 ch. 96 links, DE 3 ch. o links, 
ABC 79 30' DEF 96 3c/ 

BC 8 — 64 EF 4 — 81 
BCD 57° EFA 112 

CD 2 — S FA 6 —48 
CDE (external) 88° FAB 103 



o 



o 



To be added To be deduâed. 

GI ich. 50 links 7 tri- RM i ch. 16 links ? fegt of 
Par. hn, o — 71 $ angle. Perp. lo o — 37 f circk. 

N.B. BG 4 — 8. N.B. FM 2 — 41 

At 
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At home, defcribc a figure from the regifter in 
the field-book. 

• * 

S C H O L. I. 

AU the interna) angles are equal to twice fo 
many right angles dedu£Hng four ; but for an ex- 
tern al angle its complément to 360 muft be taken. 
By this rule the truth of the worlc may be tried. 

S C H O L. H. 

This may be done hy the plane table in To eafy 
a manner, that it feems unneceflary to defcribe it t 
after what has been faid in the fch. to the two lad 
proportions, concerping the manner of ufing that 
inftrument. 

S C H O L. III. 

. If the bounds of « field, f ppofe ABC (fi g. 
35.) cannot be meafured, it muft be furveyed on 
the infide, or outfide : fuppofe the former; fix flags 
at D and £ parallel to A B ; by the crofs-ftaff find 
G, the point where a lina from D perpendicular 
to A B will fall, meafure G A with the ofF-fet- 
ftafF; in the famé manner find H and meafure H B: 
add A G and H B to D E for the fide A B; a flag 
being placed at F in the fâme fituation in refpeâ to 
C as the others are to A and B, D £ F may be 
taken for ABC, and ail the other fïdps and angles 
meafured in the famé manner. 

P R O P. XXIX. 

To meafure the area of a field from a delinea- 
tion of it. 

F 4 SOI, 



^ 1 
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SOL; 

Let ABCDEFGHIKL, (fig. 36.) be 
the delineation of a fielcf, mâde by prop. XXVI, 
XXVII, XXVIII, or the fcholia. 

Divide itinto the triangles A BC, ALC, LCG, 
and D E F, and the portion of a circle H I K. 

Let faïl the perpendiculars B 0, A/>, G q 9 E« 
and km. To prevent miftakes, write on thefe, 
t and the bafe of eat h, tHe length j as found by the 
fcale. < Then find the area of each portion ; add 
the areas of A B C, A L C, L C G and D E F 
into one fum, fubftrafl from thence H I K, and 
find the actes, roods, &c. in what remains by 
prop. XXV. gr. 1. 

JV. B. A perpendicular let fall from an angle to 
the bafe gives the height of a triangle ; and from 
the higheit point of an arc to the chord, of à feg- 
ment of a circle. The bafe of a triangle multiplied 
into ^ the height gives its area (by Eucl. I. 41,) ; 
to find the area of a fegmeht of a circle, multi- 
ply the <?brd into^of its height; which, tho* not 
perfcâiy exaâ, ts near enough for praâice. 

The opération will ftand.thus, 

A C — 871 L C - 845 

Xi*B 163.5 *XgA*+|Oj = 376-5 

2613 5070 

5226 5915 

8 7 i *S35 



ABC = 141408.5 links. ALC + LCGZ I318142.5 l inks. 

* As the triangles ALC and LCG hâve the farte bafe, their 
perpendictriars are hère added together, and the bafe multiplied by 
Half their fum at once. D F 



t 
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OF = 12Ê ABC = 142408.5 

XÏ trt = 37 ALC-j-LCG— 318142.5 

896 DEF == 473* 



384 



465287 
DÉ F = 4736 links. — HIK 1240 

KH- 94 acres 4] 64047 

ib* roods 2156*8* 

282 40 



T 



94 



ïilK — 1240.8 links. 



pôles 22147520 



PR'OP. XXX. s - 

To mcafure a regular field, A B C D £ (fig. 
37), withbut any delinèatioh. 

SOL. 

Divide it înto thc triangles ABC,AEC,ECD 
by imaginary Unes, meafure thefe lines, and enter 
their length in the field-book ; find by thfe théodo- 
lite, crofs-ftaff or any proper instrument, the points 
o 9 m, and n to whtch the perpendiculars from thc 
oppofite angles will fall; meafure thefe perpendicu- 
lars, and find the areas of the triangles, and of the 
whole field as dire&ed in the laft propofition. 

SCHOL. I. 

In ail thefe propofitions it is fuppofed that a 
field is bounded by ftfefght hedges : If they are 
crooked, ftation-1ines may be made on the infide, 
and off-fetts taken (the more the better) to the 
ncareft and moft diftant parts of the hedges, at 

right 
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right angles to the flation lines ; add the ofF-fets 
of any fide into onc fum and divide it by the num- 
ber of them, the quotient multipîied by the cor- 
respondent- flation-line will give a parallelogram, 
which muft be added to the area within the fta- 
tion~lines, 

S C H O L. II. 

Thefe few proportions may fuffice to give a gê- 
nerai notion of furveying. Many little articles 
may be learnt by books written on the fubjeâ, or 
will occur to a perfon in praâice, which is after ail 
the beft inftruâor. 
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APPENDIX. 



Shewing the ufe of the inftruments to fome pur- 
pofes which do not fall direâly under any of the 
heads treaced of above. 

P R O P. XXXI. 

To make a triangle whofe area (hall be equal to 
that of any given quadrilatéral figure, ABDC 

* 38; ' SOL. 

Produce C D, draw A D, and, parallel to it, 
thro' B draw B E : then draw AEjACE will 
be = A B D C. Df m- 



V* 
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r 

* ' Démonstration. 

Sincc A D is by the conftrudion parallel to B E, 
the triangle BAD will (by Eucl. L 37.) bc = 
EAD;andthereforeBAD + ACD(i.e. ABDC) 
willbe=EAD + ACD (i. e. ACE). 

S C H O L. 

If it were required to make the vertex in any 
partrof. any fide (as F fîg. 39) the opération and 
proof wouîd be much the famé* 

Thus, produc? C D each way } draw F D, and, 
parallel to it, B E ; F C, and, parallel to it A H : 
then, drawing F H and F E, F H E will be= 
ABDC. 

- For, if F G be drawn, it is felf- évident that the 
triangle F H E=F H G + F G E, and ABDC 
= AFGC + FBDG; but, by the argument 
in the proportion, F H G is~AFGC and 
FGE^FBDGi and therefore F H E is = 
ABDC. 

P R O P. XXXÏL 

To reducè a pentagon, A B C D E (fig. 40.) 
to a triangle of equal area. . 

SOL. and DEM. 

Draw A C, and parallel to it, B F ; produco 
D C tô F, and draw A F ; then fince the triangle 
BAC is=F A C (Eucl. I. 37.) A FD E is = 
A B C D E ; thus the pentagon is reduced to a 
quadrilatéral figure, which may bc reduced to a 
triangle by the laft propofition. 

S C H O L. 
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SCHOL 

Any other fight-Hned figure may be reduced to 
a triangle of equal area in the like manner. 

PROP. XXXIII. 

To make a fpirai of a giyen breadth, as N O 
(fig. 41). 

SOL: 

Draw the lines E H and F G at right angles ; 
from O, the point of interfeâion, take a y b 9 
9 c and d y each ~ to ^ of NO; with a as a 
centcr, and the radius a E, draw the arc El; 
with h as a center, and the radius b I, draw the 
arc I K 1 with the center c $ and the radius c K 
draw KL; and thus procced at pleafure, 

P R O P. XXXIV. 

Todefcribe an elttpfis by the double fcâle of 
fines, the diameters being given. 

S OL, 

Let the two diameters, A B and C D (fig. 42), 
crofs each other in their middles, at right angles, 
as at E. 

Make A E ( J the tràhfverfe diametér) the tranf- 
verfe diftance of 90°; apply the ttanfvèrfe di« 
ftanceof I5°each way from E, as at 1, I ; and 
the tranfveffe diftances of 30, 45, 60 and 75° irt 
the famé manner, at 2, 3, 4 and 5 ; thro' the àoinis 
thus taken, draw lines parallel to the conjugate 
diameter C D. 

Make 
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Make E D ( £ thje conjugate diarneter) thetranf- 
yerfe diftance of 90 ; frpm 1 and 1 fet off on 
eachfide thc tranfverietjiftance of {90— 15) 75°; 
firoin 2. and 2, of (90—30) 6o°i from 3 and 3, 
of 1(90-^45) 45°* froin 4 and 4, of (90—60) 
30 ; and from 5 and 5 of 1 5 . 

A curve Une drawn thro' thefe points will be 
the ellipfis jequired, 

SCHOL. 

To make it more exaâ, the lines paratlel to the 
conjugate diameter mzy be drawn at only 10 or 5 
afunder, and the diftances fec off from 1 and 1 
muft be 90 — 10 or 90 — 5, &c. 

PROP. XXXV. 

To defcribe an ellipfis by a ruler and compaflès 
only, the diametere being given. 

SOL. . 

Let the two diameters, AB and DE (fig. 43,) 
crofs each other in thetr middles, at right angles. 

From eithcr end, D or E» of the conjugate dia- 
meter fet off D F and D /, each equal to C A, 
half the tranfverfe diameter j the points F and/ are 
the foci of the ellipfis. Set off any number of dif- 
tances, C G, C H, &c. (no matter whether they 
are equal among themfelves or not) from C to- 
wards F, Take A G in the compaflès, and fet- 
iing one foot in the foci F and f y with the other 
foot defcribe the arcs a b 9 ah> from F ; and c d y 
c d from /: then take the rejnaining part of the 

axis 
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axis B G, in the compaflès, with which, as a ra- 
dius, defcribe i i, i k y from the focus F ; and g b f 
ghi from the focus f. Take AH in the com- 
pares, and with this length as a radius, from F 
defcribe the arcs lm y I m, and from^i the arcs 
no y no ; then take the remaining part of the axis, 
B H, in the compafles, and with that extent, from 
F defcribe the arcs, r s 9 r s ; and from f the arcs 
p q % p q. Proceed in the famé manner with ail 
the reft of the d» fiances, and defcribe arcs inter- 
feâing each other. Laftly, thro' ail thefe inter- 
férions draw the elliptical curve by hand. Mr. 
Fergufon* 

PROP. XXXVI. 

To divide the periphery of a circle in ta any 
given number of equal parts, whether odd or even, 
or to leave any given fraétion of a part at Jaft. 

Lct A B D E (fig. 44.) be a circle to. be di- 
vided into 365 £ equal parts. Subftrad 5 J of 
thefe parts, there* wiU remain 360, which may 
eafily be divided irito four equal parts, each con- 
tamina ço. Then fay 365.15 : 360 : : 5.25 : 5.147» 
or 5 and very little more than \ of a dë- 
gree. Make radius A C equal to 6o° of the fcale 
of cords on a feâor, and taking 5 | from the 
chords in the compafles, fet it off from A to B in 
the periphery. Then divide the remaining part 
B D £ A into four equal parts, each of thefe into 
3, each of thefe fubdivifions again into 3, and 
each of thefe laft into 10, the larger fegment will 
be divided into 360 equal parts, of which the 
finaller will contain 5 £. 

Thcre 
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N.B. There is no number (beyond 4) but fo many 
may be fubflrafted from it as will leave a number 
which may be divided into 4 equal parts ; and the 
arc equal to the fubftraâion may be fou ri d as above. 

Thus let it be required to divide a circle into 
29 ^ equal parts for the days of the moon's âge : 
fubftradl 1 \ from 29 |, there remains 28 which 
may be divided in 4 parts, and each of thefe by 
7 : then 29 \ : 360 : : 1 \ : a fourth number to 

be fet off, as from A to B. Mr. Fârgufon. 

» 

P R O P. XXXVII. 

To make a horizontal fun dial by the fcale of 
latitudes and hours on the feâor. 

SOL. 

<c Draw the double meridian a b 9 c d 9 (fig. 45.) 
c< crofs it at right angles by the fix o'clock line 
" e f: take thç latiude of the place from the fcale 
" of latitudes and fet it from c to *, and from a to 
"/; then take the whole length of the line of 
" hours in the compares, and placing oqe foot in 
" e> let the other fall where it will in the meridian 
" Yinetd, as at d: do the famé from f toi and 
4C draw e d 9 f b. 

** This done, fetting one foot of the compaflès in 
" the beginning of the line of hours, and extend- 
" ing the other to each hour on the fcale, iay off 
" thefe extents,from dto ç for theafternoon hours, 
4< and from b to/ for tbofe of the forenoon: this 
" will divide the Unes, dj and bf in the famé man- 
" ner as the hour-fcaJe is divided, at 1, 2, 3, 4, 5 , 
*' on which the quarters may alfo be laid down, if 

<c required 



« 



1 



' 8o An eafy Introduûion, &c. Appendix* 

" required. Then, laying a ruler on thc point c 

€< dravy the firft five hours in the afternoon, from 

f: tl that point, thro' the dots a* i, 2, 3, 4, 5 on the 

î " line de y and continqe the lines of III'I and V 

! " thro* the center to the other fide the dial, for the 

! " Uke hours in the morning : this done, lay the 

" ruler on the point a> and draw the laft five hours 

" in the forenoon thro' *he dots 5, 4, 3, 2, 1, on 

" the line f b\ continuing the hour lines of VII 

cc and VIII thro' the center a to the other fide of 

"the dial, for the like hours of the evening. Mr. 

tl Fergvjons Pkilofpbical Le&ureS) p. 347." 

The upper cdge of the ftyle is to make an angle 
with the plane of the dial equal, in degrtes and 
minutes, to the latitude of the place, the point of 
it muft be at a r. and the fpace between a b and c d 
rnuft be equal to its thicknefs. As the hour-lines 
are îefs diftant from each other about noon, than 
in any other part of the dial, it is beft to hâve the 
center of the cirçle in which the hours are written, 
broughtforwards towards the northern fide of the 
dial : thus in the figure the center is at 0, and had 
it been brought more forward, the diftances had 
bcen more equal. 



THE END, 
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OJcemplefûitU diâmeBrede k Colonne Ade 
Oi&j& au JZ.fcnu'ce/ au quelque aue^nom 




TtUtUb-^* 



/^R^/ efb inciter que cette partition dumo- 
\>S dule en ^2. parties efyaUes ne Je pratique^ 
qw'ej. ordres tjbfcan. et jyoriqtie.etquef ourles 
autres ordres. it Je dmtfe en t8 -parties (fgak 
les . 

ITiadides jR Juufie partie d& 
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DESCRIPTION,' VE 



infid/nypà 
'a* eiiafait des .. 

Jiiùferuidelau- 
diapa. 7. Oaildit 
■tmeirtn.hMiiaa' 
tfeurs cairc lu bt- 
Jkél'crmmmt 
&,&• klyu ou 
,ft amumaiU. qu.'' 
ï'm trffuute-tsau-'- 
/ M Urchiinm,. 
rytntk quart <U 

virait ).JI'dJik!i 
maires partf-hf? 
' dutamaikurum- 
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devra t/hjmt/aus 
^ vJHuedeur esdieee ai 

37 jH*te±dkïCum des que&esferafarnous 
agàk» jtadqfe— Uquelftousdaqfotvenn 
! pries ujdcs, & de aaUs à tjt firme l'Ordre 
fataSÊur. awtcfo mmlms fxvii^^ 
l'mvoit ai ce dessein, qiri yt coià 'jw nem 
bres tant rompis qiu entiers. 
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DESCWPTLl . - _ 

l\£Ais monta eftre fait te dû Ordre auec 
1 VUoJVfiedeflzilja. hauteur brute entàerejêra 
iaafee en Z2 parts £? i .œqii'snfaitfar ce, 
que le. piede/hd requiert d'avoir en hauteur 
Lz tiers dejaccUrme.auec labsfeeytecha* 
pÙBau.laqueJU e/hant de. tttJâoduhs, ktim 
ai renient a quatre Jlfodules e^'f.lefqueisad' 
iou/k*^jLiy.îfmten/êmék2.zj- 
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JL/mmt qu'en y face j^ 
tarlçrdfcjcltyF'cpMmoukjJaJL' vaw cuhurtrijàni 
moutre,qu'entoas us càvj Or/btj jtyobùrutpour 
reiglejjmerak, que Us picdeftaupc auecleurs orne- 
rn^ttsd^nkerît^hletùrfdelaff'CvlâTifiMutJk 
bafe & chapiteau: tond ainftqiu Comment d'en 
tiatt,ajiauoir l&chifr 

tre liqucdrùfirw partie et cette InJbcUyenu donne 

ment aceux auitrauaJllent^ 




\joxn Ivnmlazdreaes anqur- 

^ termine. 'la hauteur qu'il dtrita* 

uatr. icdle efhdùàfeé en dpnadpartiesauecjaor* 
rumens .Jprts cdamprmaatrechtfUruaite* 
ut le la colartns auecfabafe O" chapiteau Cf 
fait en Udaufùm défis wdules.felon qu 'ellejeru, 
m1>ariquecudeauelquê mitre Ofdfe, ts mus après 
toutltrefle tftuâjhpqr cenuriuiediujje'enftsper* ■ 
tùscûmmsîanvc^en/anliea^^ 

*A.Fu/k delà Gfonae r B.La ûàncbsrepUub^e 
de Là co mut curtyU dubafeCUttepUnin 
ihe. E'kLt/beau.nmc 




pûde/hd, HleU/kaù 
plmtht du piede/hal^ . 
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DESCRIPTIOiT DE 
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i 



fà^d^criïjeaeralement ddeffus Us 
J\res principales votirfdre VOrdreTbJcan, 
j'aydejjiné ici trenUpagepreôeJente^^ 
ces y or tus engros. afin quepartuuheremt 
on voye Udiuîfwîtde chacun des plus pe- ! 
tits membres auec k&grcjedures tout en- 
femble, tT'afin ^uel^hrk'dud^fein aux 
Les nombres y a^o^^jc^Jié^nkMpttr 
foy ajejaàre entendre fans Peaucoup <U^ 
paroles, crnnmc tout homme de c^/tJeraà- 
onpovrrd connciftre ay'ementdeluy mefint 

*A.Lœuf,3 Rondeau. C LijfcaùotilUûfa 
D Couronne ou, Govtierre.TL " ~ 
remierfek, S ItwHJd/le dei™~-~~~~.~ 
ISirduîraue, JKLj/hsau de l'Jbaco. t Abaco, 

Rmdem.QJoliùr deUCjbnm^Fi^ de ta 
Colonne*-*. 
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DESCRIPTION 
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I J Amanùre défaire la dm/tan de celte 
l^u ordonnance borique fcau ' piedeftal.çft 
telle: 'Oitfeja lîoutzur eft audfti in zo-forti - 
zr.zy de luœ di celles efljaitfcn JVodule . 
lequel tjb duffi diuifcèn a. parties, toutainfiqu^ 
e celuy de l'ordonnance Tqfcane.SIlaflàfcauec ' 
l'anneau ou conclure -pàu baffe dclacolotruu^ 
fera dons' un Module. Le tronc oufù/ir de là ce- 
Lciruie fans la mibrùre y bus baffe Jcra fait de (4. 
modules, h Chapiteau dïat module ttl'orntm* 
r cauoir LdrckitrautJFrife es 'Corniche. fc 
4 modules qui ift le quart de la Cùtime 
auceja bafe trchajnteau. côme défia nous a - 
turns dit cideffiis que llArchibrcuu doit e/lre 
dun lafrlfc d'i i tr la corniche d'ii qui ad 
joifbcz CtycTnbltfontq.t/firmmcz aueclesau, 
très rtuienent a zo . 
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f~) Vandon voudrafaire UarnPirunb du 

^Ga lerjes mportujuofeiârt L'ordonnance . 

JDcmque, d faudra, Çcomme il a ejle 'dit)di~ 

ujfer la hauteur en 20 parties f Cfen> former 

lzJ£odule pas après en parlera m mUmam 

erelèé largeurs, que de Vun jufques a l'autre . 

ltfa/lrc,uy aye j.mùduLeS.er 'quelej pilaflm 

en ayent trois .foainfi/ejlaryeiv-set/uiu&orj 

Jetronuerontdmtees enleur proportion etlalu ■■ 

mùriclef vuùiej aura la hauteur douèle dc> 

fa largeur, . a viendrajufte thdifiribuhon 

des Jftetoves e/Trylwkes. comme Van voit. 

'Beflejàdement a co^idmr,qmUcôlô>tne doit 

fortir hors duTilafbre letiers d'un modale plus 
quejà, moitié'. Ce quCfefait, afin queleS Ttojeetuses 
Saulits oularmures deslmpyks neyajfent la 
moitié des colonnes. Ebfem ceci anereyltvni* 
turfelleentms casfanhlablee de tout; Us or- 
dres* 
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DES CRI? TTOK DE 
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AYantafaïe des Calmes ouportiquefc = 
JLxIart Iwdûnnance Dorique auec lewsPfe 
deftaufyc.la Cotamne deura eftrc dùrifeèm 
îSparùes eyjcrde l'une d'utiles Jer eu. 
foi le module. la largeur de l'unjufques a 
l'autre Filaflrefem termina parwJHodu- 
les, eif la, largeur des pilaftrespar^. Car 
c'efbamfi que viendront a eflre jujbes les. 
ibutûms des Métopes zr Trujliphes, 
ër le vuùk des arcs proportionne reque- 
rant que la, hauteur Jott double de ia~ 
larqwr. laquelle e/l de zo. modules, comme* 
l an f eut voir. 
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jbescbiption im 



J T JS Ptede/laL de lerdcmnancel)prùjue^ 
J^j doit auûir f- modules*cn hauteur, lim? 
pofte de litre ddtffus ckfi^rte xmoduie*, 
trjes membres particuliers Jerant repartis fe= 

iA..lej canaupourayoru ' m la Courront ~B. 
la ceinture plus bi0edelaCblm*itlaquelU 
doit eftre entendue ainfivar tout les Ordon- 
nances, CJbmdeau,, au, baguette . 
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-2ft iœscR&Ti&r de 



CËtie partie, dordéruwnceJivrCjue'zfl tiz 
ree du Théâtre deMarcdius a, fX ome^, 
armmeje Vay aiteyu& 'datif LAuantpropo s 
far -manière d'exemple & eftvnt deffin- 
ee elle retient uÊs mefme -proportion 
•A-Tuyau.B.JienUUts, CChapiUau duTti- 
giif&.V-Tr^life.akquel Us parties creusées 
jnteruuremsntJcrU affelleei canaux curayz 
ans. tfl'ejpace quatre' de lajTJfe quirtfîé-. 
entre l'un & l'autre trtgUpne. ejh afpeuùfez 
topeT. ûoutes. au elochettes. F. Cymaise 
G. ^innelets, ceintures au Ufleaux . 
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CEtie autre puce d'Ordonnance JDorique 

Antiquité Surnoms il Jerv >Jat£ va tel 
compofl qu'en Unutùmt avveaure teiixy 
trcwud venir bien a, propos- \ 

4 ,<xuud& droite B McdÙlcn ouJfcddU , 




jh&nt Vqffjce dejoufbuiir la corniche qu'ils 
ont charg&C Tïefons '• ou, piroiiet. 
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DESCRIPTION DE 
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^/adantkure Cùrtumna/ue jomquejans Bkd 
V dghT,frute la keÊtémr doite^ dà^ek- 
en 2% s-parties, tr de lune d toiles fljait le 
module, lequel efk reparti en lî. Ce qui Je fait, 
d'autant que celle ordonnance, pour èjftre plia 
gentils que LaToJcane e> Dorique, a aujfi 
tes dluyùmj plus menues .' Sa colomne do - 
itauotr ta* modules ,y comprife la bqfe O-' 
le chapiteau, L^rcluJrxuie îmcdule 0~ If. la 
Frjfei î module, la Càfrdche 1 \<mtduk Nom- 
bres qui ' adjoujleœ. cnfemhU rendent lArchi= 
troue, Frtfe £r Corniche^ i -modules, qui 
e/b le quart de lahàuteur de la Colomne-, • 
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' (T ■ tcinêE ioarrçp:. . jj 
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Vand an voudrajaire des poteries ou, 
^ardqtmfdan Ver Jammu,. Tonique luPi- 

w *'fej&wb & la, yrojfatf de a .modules, , 
èyla largeur diLwiudefàcLàe ît mûdul&,£< 
la hauteur de 17 qw Jïrah dinibU de U largeur. 
Règle qu'on dam obferucr Junument mtous 
arcs defemhlubUs ormmens, toutes & quanta 
fois que la, grande neceffibene rwus contraint 
dejoùre autrement^* • 
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DESCRIPTION DE 



1\Ij4lt quand on voudtajaire des (jale- 
JL \L ries ou Loges Jelon Fordonnanoe Imû- 
cfuz aue^ Uj Tiedejh^.tmitela hauteur e/t 
diidfee en zî if orbes, le Piedtjm auecfon 
ornement qy ont 6 modules, quieftle tiers de 
la Colonne auecja bafe &* chapiteau, came 
nous courus dît que celafohjerus en tou- 
tes les ordonnances > La logeur du vuide 
fera de iirrwdii&s , la hauteur de 12 .La 
largeur des Pila/Ires de A-modules, comme 

ImviitmteparnmiruataMem. 
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22E5 CHIP TTON J3E 




particuliers an les feajt cffrmdre 
far Us rwmlrreé, comme aufficcwt àiBied 
dejtal & Je la bafe . 

JLScotie cm orage d'enhaut.B+Afbçujdes 
mrcmdeaupC ScotU. oucreqpc d'embeu. 
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HoRDsjs, lomoys. qj 
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DESORIPTÏOAT DE 



T ^i manière de faire U chapiteau Zmùjiie , 
*-* combien qu 'eut foit pourtraitt en ceftefî* 
jure auec le plan* & profd fi eftceque -peur 
-plus cidre jrUelùjmce il faut tirer deux li~ 
jnes perpendiculaires, Jeparee s deipc mo- 
dules l'une dt Vautre, qui paient par le cen 
ire des yeye de la volute, enfant, ajpelLts 
Catftetes. toute la volute doitr auoir la hauteur 
de iù .parues de module, dont les huit demeu- 
rent au de([iis de l'œil (lequel dentdeuk- 
parts) C r les autrejfyc reflent au défais. 
La marner* défaire ces volutes eftpwrtrai- 
te aufeuiltecfuiiiant, ou aujjlfera eppofee 
brieuement Ç tant que l'çfpace UpermeWfa) 
la manière félon laquelle auprwxde-- 
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jœscaiPTioir pje 



ÂYartttire'la catheb O.JlM citbepwtùre 
JX vûluùe &wï* audltme &Ufpurre varie 

tmte4&ltyl*&fm 
V0i£mUJT4ureJ.fuù an cammanu mptt* 
mùr/ftÇfyne'l4uae le campas pa& faut U* 
jrenùr quart de cerdt & du pmtz.cntire k 
fécond quart de cercle & pcurfimamt ainjy 
lu troUs ùmrj viennent a ê/feawmpfys» or 
jxxtrjmre la tamcurde la handeJLil ntfxut 
apreatuy coarir donne 'au GcmmmœnurttÏBL lar* 
}eur dujfofue tourner fur lu nufnus ém- 
îtes d&L cy defpu if par oemaienUbandz 
cznfktfjtra a mefurt quelle ojroàtera du centre. 
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6- DES CHIP TI02T JDJE *( 



)Vë jt vtnij voulez faire *lavclute par 
bue/fmanîâre cy dejpnibz^epitâjfàti ' 
rwnaliynei.j. apèti£ù f Câlhete laquelle aumia 
hauteur de to.parfcjfwi module dontlts 9. 
demeurer ont au defjus du centre E * et les 7. 
au deffaubz^puLsfur ce œrdrefoitfaictvriedL 1 
utfion m 8 parties f gales amfy quelle vous 
ejl ripffteie par tes o-iùrnei qui partent du ci 
Ir^fnéùfwfuctapartUtriar^BXJ^^ck 
forte gue la ugneB.C-aytpparti^dun module 
Ulaù^C.B.j.etfaùrUrcÇX.dùufem y.parz 
ties effales dit 6au demeure pour le denpf dia- 
melredelœd / uler^h Ç.Nfcrddàufetn2+. 
parlât daales continuées jaques en la ligne- 
B.C. qui les rendra jnef gaies 1 fait pris m apr- 
ès lagrtndeurBX.ctraparûee deEjtt.etrrur* 
quee puLsdeCA.ixfrnaporter deE.az etmarqwk 
puis C$.raporiÀ a E.$. et contenue* * ainfyfur 
lu&diui/umsjufques acequmy aytmarque' 
tous Us 2 g.paùrtcJe&CJ.nms pour mener 
maintenant vne cfrcqference quiéupointmarqpe 
i. aille aupomtjnaraue ïfoàe mmt k w p af dà 
i.aJSLete/lûiUttzçfamtJûr ijbitmeu U corn- 
pas pour défaire la portion de carant fi s r mce 
cy punctuee puis fait la me/me çuuerture du 
compas raparteefur x.jufquets a&quejhmt 
meu ilfaee ynejeetim m p.quifera U centre 
pour décrire U arœnform ce de z^zxt^itaùtr 
Jy canbnue yourjaire i-dy-eXpour Us aiiej 
partie* de arcmfercnce--,. 
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1XESCRIPTI0K Dl 



POitr faire cetit ordonnance Ccnrinthi* 
etuujaru Phdejhd, toute ^ la hauteur eft 
iùafii enif. parties, & de Itou dïcelles f/b 
fatt le module lequel eft diidfe' m i8partks , 
tout aàtfv que ccluy de latbnique les autres 
danfwns frincipalts Je voyent en Utjigure 
ér la largeur de lime a loutre Colonne do- 
it dire de ^..modules & % tant qfin que les «Arz 
chttraues dinhaut nejoyentjuràmyees , que 
four accommoder les modules d'enhant en 
la Corniche de telle forte qu 'ils re/pondent 
droitenuftt aumiUeu des Colomnes en leur 
conupartunent cgcvL — • 
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DJSSCRIPTTOJT DE 



FOuLmtJmre des Arcs de Galeries Jelott 
cette ordonnance Cûrinédcnne en y 
doit procéder comme iltfltid iwttjrar nom, 
br*s tellement que les vuides tiennent p. 
modulée de largeur O* iS de hauteur, Uj 
Tila/lrej Jeront de 3 modules. 
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* ZOXDRS CORINTHIEN. . J,J 



/LX JXESCRtPTION 

~Kn[A£f ayant ajidrz des ^ordqrjuesoiiGa 
lYlkrmf auec pùdefiaitlfi,U^Uhmtmr 
fera par tû £*?<£. Je lime defquellej onfîra, 
Umoéde, i% duzlUsJera La largeur du vw 
LU, & 2 $ Ja hauteur Et gucy. que celajxrf 
se Us (k^ carrez Ji^ûcamienable encem 
ûrdannanœ acaufe de lagesittyiïeJkJ Ti 
Iqflra fi jetant de quatre modules, commis 
tLe/tnote'. 
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AA JXÈSCRIPTTON 7&E ^3 



Ç J le Tàde/fal de cette ordonnance Co- 
i3 ràdfuenne e/h le tiers de la colonne. U 
tiendra Jyi modules et f, maïs on U pourra k^ 
enjture dlfept modules pour plus * grande folî~- 
dtie'fort amfarme et carmenabU a cette tr- 
dannanec: etaujfft $n <pieU?ùdeftd.fans 
la dmatfcet ta $>our6 roderait a dage quar~ 
rtz.canumV^vovrnivoirjpar les nmhres 
Urçfte, Cfft qfaujir ladmace etlébyment: 
pas qu'il* font notez parle menu, cçmmeayfi 
fi iimpoji de l'arc, Un'(ftp<vl>ef<nn dm eftri* 
re uûuantaû£~*~ • 
U>U t#* ou hqfim âenhoÊàïX-lrtore au 

bafhm d'enkis . 
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XESORIPTION 



J2E 



AVyl&n, cf yrojïï dé ce diapùmu &înthi= 
JX en m pourra, ocnmoiflre toutes jes me/îi- 
res. Par U flan onmefure les largeurs , y 
faifant m quarre' duquel la ligne Diagonae 
fera de ^Modul-t/ de liai dr^ cofkzjecequa* 
reonfira vn triangle, fekm qu'on voitenlafi* 
gure, Cflapojhjbe du compas on lajcrmeau 
coiri fi$n& + , & Von tire le creup, de lli- 
baque^tu profil e/l prUe la hauteur de/es jeu- 
ùïes, luettes & Abaqut. et lyimdm des fail- 
les et tiges e/l prinfe par la ligne quinaylde 
la pointe de l'Jbaauejuihujes awrmddehœ- 
L^c^msl'mvJyarUdefem dupro-- 
fil le re/k aue/peu, de cojt/ideraàoit qu'on 
y apporte, fer a ciyement entendu. 
AOBjciuoffeue^eryhnbU Moque duchaz 
ptteau. miu pour plus cUihjntelly&iœ Ae/t 
pris pour lacwiaxse de Ciïaque, CTïgetJ>jeuz 
illes moindres, E Feuilles du milluu,Fjbailles 
! dp deffina-, £ lîew . 
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JDESCJOPTlOTr 



DB 



CJEtk Corniche Corinthienne efl tirée de 
diuers endroits aRome O-prùtcipaLe 
ment duFantkcon ou temple de laRobmdje.tr 
deirois colonnes qui font au, marche*Rûmavi, 
et amfrontoijes membres prihetpaye d'ùeUt. 
jay mus en auantfa reàjïefne meflrignant 
rien quijbitdej anciennes) ficelle rechute* 
telle proportion, qu'à en rient vn* Hodylïm 
au fmlHeudelà colonne tsquefes œufkden* 
Iodes, arequets tfjpandiles refondent dreU 
iement l'un n Loutre, auec m cfdnfijbûptap 
que ImpouraiH&.pourdonneraarnMpfrr 
fes mesures fuffleront les nombres Jaicts par 
modules Sparte de modules, le module parkf 
enx8, comme dit a e/lé^ 
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VESCBIPTION J>R 



CE rieJïjhl frmfojVaarcU lejvtvvortmï 
du Corxnmûn. & nya autre, différence 
eUmmbws qumta.amafjtïr'la, frase.crnr- 
nu l'on fait connaître, et d'autant qui tarrux 
mentcanufofe'amdhu-propcroansauec le &=■ 
TÏnihUn,jay juge n'e/trenecefjaîre denjmrt 
des colonnes 6? &c* avart. me raportantau^ 
C&bdkùms.ftuLanattafjt menée la, dùter- 
fite de U bqfe & du chapiteau, & autres lw. 
rt ornements, comme t an pourra voir en 
Jes îùuy. 
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DESCRIPTION TfE 

CE plans <£r profilai Chapiteau côpoj'e 
a. mejme procédure auec celuy de lardent 
nonce ûrinnuenne déferai ci deyiis.ii.ny amie 
acide différence: c'eJlq/au^.UouUCsrûuium 
ajes hje&j, ce Compofe 'aleJ volutes faites de 
mefiru manière auec ceUejde lalmuque lu an : 
tiens Rtrmaùu empruntons vne partie de ùt 
Intique, etvneautre du. Carinthim, snlfaâ v/t 
tel iCûmpûft, pouf voir enftmbte en tmijhde 
fartù. tmtt ce. qu'ils poux ayent receuurer de 
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/° 'Ette vpiè& * d'ordonnance Compafee; qfça- 
L/ uoir (£ (faùtau Afdutraut fhfe etCcr- 
niche eftà$*iœdedhets lia^c Centre Us An-- 
tiquais dellâtnê.tfrtdâùeaprapcrtùmcerrww 
il aeftedàdjtla ônrinthùnne. û qn 'eftanbnoté 
par ncmbret Je montre a/Jl/^ dejoy mefîne. . 
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S 6 2MB S CRIP TION DE 



TÇT ftire les Anliquu^deJtomefttnwuentprtfque 
JZjinfuries varieiez^cktpUeaux qui n'ont f y oiht il pro- 
pres noms maispeuueteftre coprù tous enfemblejbus 
ce rurm* gênerai deû^ofejtfuwêt aumlesm/fures 
princu^ales da autres (êpofez^teriue 
rùithutantjeulenutjt eJluien vray qu 'en aucuns dj- 
ceup l/vcrradej animaup en lieu de tigettzs, en autres 
des ûmus dabodance,etenautra plufieurs autre cfojis. 
feti 'qu'il e/tvenu apropos aupemâûres en leursdefe^ 
tnJ r &qurJepeutjtu/erparIcprofôj^ le* 

quel tyàntauatitJyles enlùude^ettesdehlimde^uta^ 
iace^ de Jupiter aueckfrvdreaudef^ 

^e^e^avHleJldequelqu/pn^le^acrea 
icrfuy Jupiter tout am/î lonp tut dire de cet autre qui 

aquatreûrifoiis.mlmideiùittes etquatreMaltsau 
tmllùuckcm^ auex vnchim m tnirs orgies qudaitde 
appropriea quelque autre deleussldoUsfawopctôkots 
mis les anhnatyeJljhnblûMe ayt Cmntfdens 
Ccttebqfe,Vitruuetw3.chap}^ 
cïfa ef^ tmwe'cryiiïafr 
lessinà'ens De nofbre ttfs onvfede lamettre meeuurt 
indiffirtmcntjous le Cùrintmcn* Capofe 'ionique et 
Dorique toutefois elle aplus d'alliance auec leCopo^ 
fequ'auec nul autre. et eftauffitoleraHeeaÛoiuqu 
quai onnejcfert de lapropre bqfe diceile. maisjo- 
us les autres ûrdanarvxsjeUjtyeroifduûmiùfc 
pertinente et m produirais beaucoup deraifos ma- 
is je ne vagi mamufer avarier auec vnejiaraudt 
Ucecedechofepq/fee. iljujjira en me/me ordre aue ci 
diffus d'en mofflerUpartitiïiqinr?^ 
cjldàùfem&fcrtiestmita^ 
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T jLSmmdùm des Colomsus sciait m, 

JL^ ylufûurs ^ù^ons dont voicy les deuK^ 

meiïuutes*foar U première fit UCbùrnaeAS. 

aduàfit dutûrj en haut* fait au pant$. fut 

U Jany cercle EB.C et Ju pointât ladamzhuok 

Ajjsit abeffee perpendiculairement la tiatuJLÇ. 

fait puis après lare ^JzJâaf/entJntde parti- 

es tfyaLes qu'on voudra comme mftpcetjait 

E.A. diuyïat$y en autant doues parties ff? 

gales et ou Les lignes perpendiculaire* et Ori* 

fantalesjs ampper ont fait menée la lyncLM. 

i.KJLJi.A. oui donnera ladmuuûok comme on. 

la defût et de cette façon onfenpeut feruir 

auTefbm et au dorifue^^ . ' 
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Se MANZEKESTXETSlfimrEÎR. 



~<{jucy queUefcitmainj wndiedle^inavimomjficika, 
mnctwrpartes fym.jtdiray donc quty'itre(ok,ie! me&ru 
delacskne m déit trtrvntl^iea&irtfmeémanauAfar 
C&amtimutôparTxpûsrtfortantkwjiirt C -D.au point 
Aj$uesat&quelUax^kfirptwtiaikbcaiipmrtf.B.et 
queASj'citantùujeejufquej tnT.de la cnpaum.arar tant 
feignes qu'on votJraqwpartàtâdeUperpertdicukirt 
O'frantaharamference deiaccbnixfiir LfqueMes a 
phjuMt lamefure CJi.mtrouadrataal en haut qtùn ' 
bas lén/Uure A hcohnoéjUaUs manière peut eJbttyti^ 
qaeéaïbméueCàrinlfomelCampsfe^- 
Q&jjlmytàjiwcaœtme$Uirutalamaùmde<x&$ 
qaifontaSTierre de Rome enendcii -jwrete phnccmm 
jl çjijCy marque, et a petit ce/de dumiim montre deamk 
erteue eflterxiemelejhmtJùùizaiS-twiies etayatâlùf,' 
ces d'tuuej parateilts a.hperve/ta$adatre an atutfem tott 
te ta alarme m a$- pariai ctlmjérmera ceBt tignefeim 
le parie rzeilieuquifert décentre alacûtàkefarlaqùeSem 
Kf iriemlaayjfeur deLiœbnneâroml^tpariûmam - 
mejtparafîjcy.mœij ilfatd prendre garde que lès a*vm- 
hres t-2 .^marques jurteplaiJoTtipfvrfôrutrJeuîerv--- 
-ni jufqucd a la premier? demy monte far ce qw h 
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C 1 ' EmCormchùfitjkymLâ mœwftfarytuÊf 
tun faU jour f lacwTr^hne^de^^n^n' 
ccé f iïtrtmu yhre fart agyreMtf qucy qu'elle Jrir 
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foriîon auèc Ujronàfj^ e/ttdU'attc toutL haute 
vr ç/kmt dàri/ee mûra^partùt.uendaruure vnt 
]?ourlaû)rmelue£dippourUJhntffl 
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1 dre Dorique comme 



fous dtlaajrrriclwdelàr* 
'<e/tjy dàuirddajyvrejo 
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TJLm et ornement du, défais de la&rrdchedebr* 
X dreiïcrùpieccmwvelk $cy douté jj> 
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PLan etûrnementdu. d$ni 
nuhe dt lirrdre ûmnthùrm 
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CEtte Twie çftdcawre Ru/îùju 
bien ampojees en/èmble les fit 
qu-inan- qu'il n'y eut m 'duugc ni aub 
fottteUejfMimies de rgir toufE, 
grand, qiïujbùr. 
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T) Orte cU Lcdîfue ^Jleuermd^ru etUtuf- 
1 iriffmu Cardinal * liuriôfè aCapraroU^* 
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POrte du Jardin du trefjllù/h entres gccÀUnt 
Seyruur te Duc Sforee 
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